
TaUahMA 
Dataclion Limit Ewaliiallon - Cliein|cals Naver Detactad In Sadlmant 

GiaatiMlaml RIvar 
Great Mlairi Rlwr 11141-16-5 Arodor1232 
Great Miami River 53469-21-9 r1242 
Great Miami Rlvar 1912-24-9 lAtrazlna 
Great Miami River 
Great Mlani River 

100-s:^ iBeinaldetiyde 
744941-7 

mg/kg O.ii 0.23 i Yea 0.039 No f 10 ; 
nig/kg ^ 0.11 0.23 Yea 0.039 No 1 10 i 
mgfkg ' 2.190904294 ; 46 Yea 0.39 • No i 2 10 i 

mgAtg i 6110309701 240 • 2" No d 10 i 
mgdtg I 15.43741586 0.64 

7 
No 0.6 No 0 10 

iuicai miaiin mm 

Great Miaini i^r '' 
iwwr*-u«t—t 

9995-3 ~l 
mDii lyriei loi 

NHiotienzene 
Great Miami Rivar 621-64-7 N-NHroao-di-n-prbpylamlne 
Great Miami River tMtroMdiphenyj^ne 
Great MianriRiver 9948-7 oOreaol(2-Methylphenol) 

-i JDB®!.. 
0.06M6M3 

99261SKOT 
309515485 

0.3?^ 
0.39 

Yea 

46 No 0.39 No 

• i 
10 
10 
id 

j 10 
10 
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table K4A 
Delecdon Uirlt Evaluallbn - Chemicals Never Detected In Sediment 

Great Miami River 87'^ PentachkMophencI 1 tngfltg 2.978985085 iliBTnMH Yes No IMMlriiBIMl 10 
Great Miami Rhmr 108-0S-2 ewi s 

I^OnOI ^ mgflig 1833.09291 48 No 0.39 No 0 10 
Great Miami Rhor 7440r2M Siimr m^g 39.10711227 1.7 No 1.2 No 0 16 
GiM Miami River 100-42-5 Styrene _ mg/lcg 440 0.0084 No D.6O58 No 0 id 
Great Miarhi River 127-18-t TetracMoroelhene mg/kg 0.483591399 6.6694 1 No 0.0056 No 0 16 1 
Great Miami River 7440-28-0 Thaiiium mg/kg 0.51821428 8.4 Yes i i 8 ! Yes 10 10 
Great Mlatid River 158-80-5 trene-1.2-Dichloroethene !rs*B i 8.948962718 ; 0.0094 No 0.0058 No 0 . id 
Great Miami River ibOBl'-OM trene-1 iS^chioropropene mgritg 1 6.778532354 j i S6O94 ; Ni> ^ 0.0058 fto 0 10 . ..i 
Great Miami River 79-01-8 Trichlorcethene .moftg. . 0.052983337 0.0094 0.0058 No 0 10 
Great Miami River 7S-6iM TrichloFolluoremethane I i 38.58178988 i 0.0094 iio O.O6S6 No 0 111 
Great Mianv River 7M1^ Vinyl chloride . ; 0.079067784 0.0084 No 0.0056 No 0 ; '10 , 

Notes; 
Dl. - Detection Umit. 
(a) - l.ocation where fbmier COQ pipeline passed beneath Great Miami River. 
(b)-Intermittent stream. 
(c) - EPA Region 9 PRG for resfdenh'al soli. PRGs for noncarctnogens are divided by 10 (HQ ° 0.1). 
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table H4B 
Detection Umit Evaluation - Ctiemlcala Never Delected In Sediment - MiwImMm DL Exceede 

HOC 19(e) 
ftOe 19 (e) 
ftOCT9(ii)"" 
AOC 19(e) 
Adci9(e> 
A0C19(a> 
AOC 19(e) 
AOC 19(e) 
AOC 19(e) 
AOC 19 (e) 
AOC 7(b) 
AOC 7(b) 
AOC 7(b) 
AOC 7(b) 
AOC 7(b) 
ftOp7(b) 
AOC 7(b) 

91-94-1 3,3'^lcbloiaber^dlne 
994)9-2 
534-52-1 
1004)2.r7 

7440-39-0 
111-44-4 
119-74-1 
621-64-7 
87-86-5 

7440-28-0 
91-94-1 
994)9-2 
534-52-1 
100-02-7 

7440-364) 
1912-24-9 

AOC'7 (b) 
AOC 7 (b) 
AO^L 
AOC 7(b) 
AOC 7(b) 
AOC 7(b) 
Greet Miami River 
Greet Miami River 
Greet Miami River 
Greet Miami River 
Greet Miami River 
Greet MIeml.Rlver 

111-44-4 
118-74-1 
87-68-3 
9BT9ST3 

621-64-7 
87-86r5 

7440-284) 
108-60-1 
884)6-2 
12063-2 
51-265 
121-162 
606262 

Great Miami River 
Greet Miami River 
Greet Miami River 
Greet MIeml.RivBr 
Greet MIeml.Rlver 
GreetMlamlRlver 
GreebMleml Rhnr 
GreetMlamlRlver 

95-576 
91676 
8674-4 
86765 
91-961 
96062 
53462-1 
106676 

6Nltteenillne 
mfl/kg 

4-Nltieptienol 
An9mony_ 
BW2-CNimelhyl)ether 

mg/kg 

1.080845583 j 16_ 
1.63308281 8.2 Yes 
0.61103087 8.2 
6.338845745 

mg/kg 
3.128571233 

"a2175ra6l9 
Hexachlorobenzene 

^—«—»-i 1 • rBnuHiniOfDpnBnqi 
Thallium 
3.3'-Dlchlorobenzldlne 

J!!9/!59_ 

.™9*9.. 

.nwflg_ 

0.303887716 
0;08848283 

8.2 
M Yes 
1.6 Yes 
1.6 Yes 
1.6 Yes 

2 
68 

Yes 
Yes 
No 
Yes 

0.38 
0.38 
0:38 

Yes 
Yes 

2.878895085 
0.51821428 

8.2 Yes "T"-
Yes 

7.8 Yes 

6Nitroaniline 
•ngfltg 1.080845583 

4,6Dlnltro-2-methvlphenol mg/kg 
1.83308281 
0.61103087 

2.4 Yes 
12 
12 

Yes 
Yss 

6Nitiaphena| 
Antlmoriy 
Atrezlne 
Bls(2-Ctiloro6thyl)ether 

...mti'M.. 
.•39*9. 
jntifisi-
ti^o 

5.338845745 
3.T2857I'233 
2.180804284 

Nexechloroben] 
Hexechlorobutedlene 
Nttrobenzene 

.nMl/1'9. 
JS9!!a_ 

N-Nltroso6i-r>-propylemlne 
mg/kg 

Pentechlorophenol 
Thallium 

_!S9i!!aL.. 
•39*9 

.J595!9-

2,4.6T)ichlo)Dphenol 
2,6Dlchlorophendl 

.JSt®!. 
_mg/kg_ 

2,6Dlnltrophenol 
2.6Dlntlrololuene 
2.6DinHrol6IUene 
2-Chlorophenol 

2-Nlttoenliine 

0.217502018 
0.303887716 

1.8 
1.964120482 

12 Yes 
8.5 Yes 
2.4 
2.4 
2.4 

Yes 
Yes 
Yes 

2.4 Yes 
2.4 Yes 

0.06848283 2.4 Yes 
2.878885085 
0.51621428 
2.884215512 
8.110308701 
18.3308291 
12.2208184 

12 
64.8 
46 

Yes 

No 

~0.4 No 
2.1 Yes 
2.1 Yes 
2.1 No 
7.1 Yes 
0.4 No 
0.4 Yes 
0.4 Yes 
0.4 
0.4 

No 
^tto 

0.4 
2.1" 

Yes 
No •f-

Yes 
Yes 
Yes 
Yes 

mg/kg 
mg/kg 

"'i2."^061M 
6.110308701 

jmi*9_ 

2-NHrophenol 

.BSAg... 
-jntjfls.. 

6.338845745 
5.581605883 

240 Yes 
46 Yes 
46 

5.8 Yes 
0.39 No 
0.39 No 
0,39_ J No 

No 
0.38 
6.39" 

No 
No~ 

46 Ye 0.38 No 
48 

18.27722138 
mg/kg 

3:3'-OlchlorDbenxidlne 
3-NltrDenllina 

.J39^9_ 

4.6-DlnHrD-2-methylphenol 
4-Chlbroenlllne 

^ 
JS9*9_ 

6.338845745 
1.080845583 

240 
Yes 
Yes" 

0.38 No 
No" 

46 Yes 0.38 No 
46 Yes 0.38 No 

1.83308281 240 Yes Yes 
0.61103087 240 Yes Yes 
24.4412388 46 Yes 0.39 No 

10 
10 

10 
10 

JO 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Great MiemlRlver 100-01-6 4-NHroenlllne 
Great Miami River 1004)2-7 4-Nlttophenol 

..DSlOta- 23.16097678 1240 Yes 

Great Miami Rhrer 7440-36-0 Andmony 
.i99?!ffl... 

Greet Miami Rhrer 11104-28-2 Arodor 1221 
JSS&tL 

GreetMlamlRlver 11141-16-5 Arodor 1232 
Jn9*9... 

8:338845745 240 Yes 
'3.128571233 

0.11 

GreetMlamlRlver 53468-21-8 Arodor 1242 
GreetMlamlRlver 1812-24-9 Atrexine 
Greet Miami River Bls(2-Chloroethyl)ether 
Great Miami River 118-74-1 Hexachlorobenzene 

.JS9!!!9_. 

-J59!!!!9— 

0.11 
0.11 

2.1909042B£ 
' 02176^018 

I '"0;3b39877i8' 

10.1 Yes 

No 
No 

7.2 Yes 10 
0.47 Yes 0:08 No 
0.23 Yes 0.038 
0.23 Yes 0.038 
46 i "Yes 6.39 
46 Yes 0:39 
46 L ....Yes............ 0.39 

No 
No 
No 
Yes 10 

Greiirt Miami River 87-68-3 [Hexechlorobutedlene ' mgiricg : 1.8 i 46 "T Yes 0:39 
GreetMlamlRlver i 77-47-4 .Hexechlorocydopentedlene m9f.'59..... ' 36:54874986 ^ « . Yes _0J9 

Yes 
No 

10 
•j-

No 

10 
10 
10 
10 
10 
10 
10 
10 
"io" 
lb" 
10 
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Table H-4B 
Detection Umit Evaluation - Clieniicais Never Detected In Sediment • Maximum DL Exceeds 

G^,Miaml:Rlver i '67-72-1 Hexacliloroethane 1 mgrttg 1 34.74148517 '1 "" "" 48"" 
Great Mlaml River I 9B-9ST3 Nitrobenzene 1 mg/kg ; 1.964120482 i 46 -
Great MlamllRiver i 621-64i-7 N-Nltroso-d-n-propylamlne mg/kg 1 0.06948293 : 
Great Miami River | 87-86-5 PentacMoroplienol mgrttg. 2.978985005 ^ 240 
Giaat Miami River i 7440-28-0 Thallium mg/kg L 6.5i"621428 j 64 

Yes 
Yes 

""""d.39" ' ! '""No • 1 lb 
0.39 No 2 io 
0.39 Yes 10 10 i 

2 No 8 10 
6 Yes 10 10 

, 

Notes: 
DL-Detection LM. 
(a) - Location wttera formar COO pipeline passed benaatli Qieat Miami River. 
(b) - Intermittent stream. 
(c) - EPA Region 9 PRO for resldentlM soil. PRGs for noncaidnogens are divided by 10 (HQ = 0.1). 
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Table H-4C 
Detection LImH Evduation - Chemlcala Never Delected In Sediment - Minimum DL Exceeds 

Great Miami River 

Hm 
AOC 19 (a) 9909^2 3-NlttDanlllna hng/kg ! 1.83309291 8.2 ! Yes 1 1 2 Yes 1.1 4 1 4 ! 
AGO I9.(a) 534-52-1 4,6-Dlnltro-2-mettiylphenol liig/kg 0.61103097 8.2 Yes 2 Yes 3.3 4 
AOC 19 (a) 7440-36-0 Antimony mg/kg 3.128571233 .. 9.4 J Yes ! 6.9 ! Yes 2.2 1 4 4 < 

AOC 19 (a) ; 111-44-4 Bla(2-Chloroethyl)ether mg/irg 0.217502019 1.6 Yes 0.38 Yes 1.7 1 4 1 4 ' 
AOC 19 (a) 1 118-74-1 mg/kg" 0.303987716 1.6 Yes 0.38 1 Yes i.3 4 

t " 
AOC 19 (a) 621-64-7 N-Nitraao-dl-n-propylamine mg/kg 0.06948293 1.6 ; Yes _ : i . .. .P.3» .... Yes 5.5 4 ' 4 
/VOC 19.(a) 7449-28-0 TtwIUum .isafls. 0.51621428 7.8 1 Yes 5;7 Yes 11.0 1 4 4 
AOC 7 (b) 9W)W 3-Nlttoanlllne mg/kg i.833~d9291 12 ! Yes 2.1 1 Yes ri 5 5 
AOC 7(b) so^s^'i 4,6-DlnHro-2-metliiilphenol mgflio 0.61103097 12 Yes .......2.1 Yes "5 
AOC 7(b) i 7449-36-0 Anbmony I mg/kg 1 3.128571233 

i seweibM ' fl 

8;5 
•9 A 

Yes 1 7.1 
n 4 

Yes I.... M........ 
4 a 

: A 1 
AOC 7 (b) 
AOC 7(b) 
Anr- 7 nt\ 

111^4^ 
r 118-74-1 Hexachlorobenzene 

1 myKp t il«4elrOU«Ui9 

mgOio : "0.303687716 
.... 2.4 

2.4 
9 A 

T.OI 

Yes 
VM 

0.4 
0.4 
n A 

TBS 

Yes 
VM 

1.0 

1.3 
C B 

5 
C 

0 

5 
1 B AOC 7 (b) 

AOC 7 (b) 
o21?«4-7 

7449-28-0 Thallium 
; .'"WV 
; mgOig : 0.51621428 

4.4 

64.8 
TBS 

Yes 
U.4 

5:9 
TBS 

Yes 
L.... 

11.4 
9 

5 
0 

i" 5 
Great Miami River 99-09-2 3-Nltroanlllne mg/kg , 1.83309291 240 Yes 2 Yes 1.1 10 10 
Great Miami River 534-52-1 4,6^lnftio-2-methylphe^^ ; 6.6ii03097 240 i Yes : 2 .. . . Yes 3.3 10 " iT" ' 
Great Miami Rhrer 7440-36-0 AnOmony ^ 3.126571233 10.1 Yes 7.2 Yes 2.3 lib" ' • " 10 1 
Graat Miami River 111-44-4 Bls(2-Chloroethyl)ether mg/kg 1 0.217502019 

, ... 
Yes 0.39 Yes 1.8 10 10 1 

Gr^ Miami River 118-74-i HexachkNobenzene mg/kg ^ 0.303987716 « ..... Yes 0.39 Yes 1.3 1 10 
Great Miami River 621-64-7 N-Nltrosodl-n-propylamlne mgfltg,. i 0.06946293 46 Yes 0.39 Yes 5.6 I 10 

..Mlw. 
Notes: 
DL-Detection UmH. 
(a) - Location wtwre tbnner COG pipeline passed beneatli Graat Miami River. 
(b) - IntemnMent stream. 
(c) - EPA Region 9 PRG for residential soil. PRGs tbr noncardnogens are divided by 10 (HQ = 0.1). 

J:\lndl_Senflce\Project FileslAKSteel (see Rem-Eng POO)\Hamiltpn, OhlolHHRAVDL Screen\sediment.xlsMlnKIL Exceeds 2/12/2008 



Table H^D 
Detedlon Umit Evaluation - Chetnlcala Never Detected In Sediment - ConitltiienU Lacking Screening |^c 

A0C19(a) 
AOG 19.(a) 
A0C19(a)_ 
A0C19(a) 
AOe 7 (b) 

101-SB-3 
59-50-7 

7005-72-3 
111-91-1 

A0C7(b) 
A0C7(b) 
Great Maml River 
Great Mlattd River 
Great MlanriRhnr 

101-55-3 
59-50-7 

7005-72-3 
11V91-1 
101-55-3 
59'50-7 

7005-72-3 
Great Miami River 111-91-1 

4-Brombphenylptienyl ether 
4-Chloro-3-matt»ytplwnol 
^liloroplwnyjplianyl ettiar 
Bla(2-Chloroethoxy)methane 
4-Bromophenylptienyt attwr 
4-Chloni-3-mathylphanol 
l^himjilmytphenyt Mher 
Bietg-Ctilqraethoxytmethane 

4-Ctiloro-3-methylphenol 
a —.J—w—nil,,, «i-oniQiopnonyipnpnyi OUIPT 

.[59*9... 
mg/kg 

.5S?!!9...._.._., 

.5!.9*9. ' 
_5!9*9_.. 
[n9*(L_..L. 

i _5Sfl[9_ . 
J59*9._ 

1 5!9[![U-

1.6 NA 0.36 NA . I 4 1 
1.6 NA ' 0.38 NA 4 
1.6 NA 0.36 NA 4 
1.6 NA 0.38 -NA 4-- i 
27* NA r' 0.4 NA 5 ^ 
2.4 LNA 0.4 NA 5 
2.4 NA 0.4 NA 5 ! 
2.4 NA 0.4 NA 5 
46 NA 0.36 NA 10 
46 NA 0.39 NA 10 
46 NA 0.39 NA 10 
46 NA i 0.39 .NA. 10 

Notes: 
DL-Dalec5onUmn. 
(a) - Location where fomwr COG pipeline passed beneath Great Miami River. 
(b)-Intermittent stream. 
(c) - EPA Region 9 PRG for residential soil. PRGs tor noncardnogens are divided by 10 (HQ = 0.1). 

J:\lndLSaivlce\ProJed FllasVAKSteal (see Renv€ng POO)\Hamllton. Ohlo\HHRA\OL Screen\sedlment.)dsNo Sdreening Level 2/12/2008 



Table H-5A 
Detection Umll Evaluation - Chamlcaia Never Delected in Surface Water 

AOC 19 TIrSM 1.1,1-THchtaraetliane i i 200 NO 1 
vwclo 79-34-S Y,i.2;2-felractilonjeiliane i ugfl 1 1 1 ' _....lr7..- i NO 1 NO ! 1 
AOC 19 i 78-13r1 1.14-ti1chton>-1.2.2-ti1l1uoroelhane U9/I 1 NA 1 NA 1 
AOC 19 7»0(Mi 1,1,2-TrichloroethanB "9? "T 6 NO 1 NO 1 
AOC 19 92-52^ 1,14lpiienyt ugrf 9.3 NA 9.3 NA 1 
AOC 19 75-34^ iJSi^lonMlhane ...HOfl . 

. .:±:ZJ ! NA 1... i NA 1 1 
AOC 19 75.35-4 l.l-Dldiloroeihene ug8 1 0.57 ! YES 1 i YES 
AOC 19 12042-1 1,2,4-TiicliiorDbenzene L .. .M... 1 i NO 1 NO 1 
A0Cl9 90-124 1,2-Dibromo-3-ctiion>pfopane L "O?., 2 0.2 vis 2 YES 

. 

AOC 19 106-034 1,2-Dibromoetliane ugfl 1 NA 1 .... . , NA 
AOC 19 95-50-1 1,2-DichioiDbenzene ug/i i "i ' 600 NO NO 
AOC 19 107-06-2 1.2-Dichianieiliane ! . ....... 

3;8 j NO 1 : NO : 
AOC 19 7847-5 1,2^lAiaiiiptiipane .. "9«._ 

1 -. 
5 i NO ' •' r ; NO 1 i 

AOC 19 541-73-1 1.30iGtilorobanzene ugl 1 400 NO 1 NO i" 
AOCIfli 106-46-7 '1,4-Dichlorobenzsne L. . "flfl... 1 1 75 NO 1 NO 1 
AOC 19 10840-1 2.2'4)xytiis(1-ClitoroprapBne) ; ...."OIL.. "oT .NA j... 0.3 NA 
AOC 19 05-054 2.4.S-Trichtorophenoi 9.3 2600 NO "9.3 NO 
AOC 19 88-08-2 2.4,OTrictitonipliehoi ug/l 9.3 21 NO 9.3 NO 
AOC 19 12043-2 2.44)iG)ribniphmpi ugrf 04 93 NO 9.3^" NO : 

iAOC19 1 108474 2,4-Dimeliiyiptienoi i ugrf r 0.3 540 i NO . 0.3 NO 
1 

AOC 19 i 51-2184 2,4-Dlnitrophenoi .."Brt. 47 70 1 NO ' 47 NO ..1... 
. . : AOC 19 121-144 2.4-Dlnitrotoiuene ugrf 0.'3 1,1 _ YES ! 9.3 YES 1 . . : 

rAdci9 606-202 2.6-Dlniiiotoiuene ugrf 9.3 t NA ...B:? i NA 1 1. ; 
AOC 19 78-033 2-Butanane ugfl^ •• ~ t — '"'5 NA X- 5 NA ^ ! 1 ; 
AOC 19 91-58-7 lig/i 

•• ~ 
9.3 1 1700 NO 0.3 NO 1 

AOC 19 95474 2-Chlon)phenoi " "uoii" " "0.3 120 J NO 0.3 NO 
... 

AOC 19 591-784 ]2-Hexanone "05... 5 1 NA 5 NA 1 
AOC 10 91474 2-Melliyinaphtlialene ugit 1 NA 9.3 NA 
AOC 19 f 80744 " 2-NMiDanllIne ..."0!!... 47 r NA 47 NA i .. .. ._ 

AOC 19 80754 2-Ni1rbplienot 1 ; 0.3 1 NA , i 9.3 1 1 
AOC 19 01-04-1 

1 ugrf 9.3 0.4 
f." ~— 

YES j 0.3 YES [ 1 
AOC 10 00002 OWmoaninne HOU. . 47 i "NA ;•••"• 47 NA 
AOC 19 53442-1 4,80thi1n>-2-niethylplienoi ugfl. ^ i- 3'I66OF 

i NO 47 NO 
AOC 19 101-584 4-Bramaplienyiphanyt eiber . i ugfl i ^ i-

NA ; 9.3 NA 
, ...... 

lAOC 19 504O7 ugrf 9.3 NA 9.3 NA 1 
AOC 19 106474 4-Cliion>anOne •.... "01-. 

r -
9.3 1 NA ! 0.3 NA 

AOC 10 7005-724 4-ClitdiDphenylghenyi ether ugil 9.3 
.... 

1 "'NA 1" "• 0.3 NA 
TkOCIO 108-101 4-Mettiyt4-iientanone i "0?-. 5 199.3015873 - NO t 5 NO 
AOC 19 100414 ONitroaniilne "05 47 

T •• 
NA 47 NA { 1. 

AOC 19 "10042-7 4-Ni1rophenat ugfl 47 NA '47 NA 
AOC 19 83-324 ugfl ' 6.'l9 1200 NO b.io' NO 
AOC 19 200064 "pfl ; 0.19 ; 1200 NO i 0.19 r- NO --i 1 
AOC 19 67-64-1 ^Acetone _ -M. 10 547.5 i lYb 1 10 ! NO . .. .. .1 
AOC 19 98402 Asatophenone L .-M05 0.3 NA 0.3 ; fSr 1 
AOC 19 12012-7 /Vnthracene .-. M05. 010 9600'" "NO" "i;,: 0.19 NO 1 
AOC 19 7440484 /UiOmony 

.... .... . 
U0/I i 8.1 8 YES "Ti" ' YES 1 

AOC 19 I 12874-114 Arecior 1016 ugfl 0.03 0.0017 YES . ; 0.93 YES i 1 : 
AOC 19 i 11104-202 lAnxdor 1221 M. 1.9 0.0017 YES 1.9 it's i L 

J:\lndl_Seivica\PrDjact FileaiAKSteai (see Rem-Eng P(»)UHamilton, Ohio\HHRA\DL Scraen\surface water.xlsScreeli All 2/12/2008 



Table K^A 
Datedion UmH Evaluation - Cliemlcals Never Detected in Surface Water 

AOCtB 
A0C19 
A0C1B 
A0C19 
A0C19 
A0C19 
A0C19 

117-81^7 |Blt(2-Ett 
75-27-4 IBromodidiioron 
75-25-2 [Bromotonn 
74-93-9 iBromomalhane 
85-95-7 iButylbenzylptittialata 

uq/! 

9.3 0.31 1 YES 9.3 YES 1 
9.3 1.2 YES 9.3 YES 1 
i NA i NA 1 i 
1 ' 43 NO 1 ; - Ncf —• 1 

"2" NA 2 NA T" ' 
_3W i NO i 9.3 NO i—V 1 

7440-43-9 iCadmlum 0.42 NO 0.42 NO 
A0C19 1059O-2 jCapiDlaclam 'uflfl" 1 47 • "igA 47 NA 1 
A0C19 B8-74J jCarbazola ugfl 9.3 NA / 9.3 I4A i • 
~AOC 19 75-154) [CarbondTaumda ugA 1 _i NA " 1 NA 1 
A0C19 614-2341 ICaibon tetrachloride UBA . 1 033 YES 1 YES 1 
AOC 19 1 106-90-7 iChtorobenzene ugA 1 

—j 
100 NO 

- —i 
1 " 1 NO 1 

A0C19 1 75-00-3 jCMonoethana ugri 2 • NA 
- —i 

2 NA 1 
AOC 19 754)03 jchloraathane ugA 2 i NA 1 2 NA 1 
A0C19 87-603 jChlatafonn ugA 1 57 NO T 1 NO 1 
AOC 19 74373 IChloromethane ug/l 2 NA 2 IM "T" ; 
'AOC 19 218313 jChiyaane .. .. JtBA 0.19 0.044 ! YES ...1 

L... 

0.19 YES 1 
AOC 19 i5M^2 |dWl,2-5ichl^ethane ugA 1 70 NO 

...1 
L... 

....... ^ 
NO i 

AOC 19 r 10001313 lcls-1,3-Dlchloropropene ! ugA 1 NA 1 1 NA 1 
A0C19 7440483 iCobaH ugA 1.7 72.99994071 NO ] 1.7 i 1 NO 1 ! 
AOC 19 7440303 " iCoppar i ugA 4.7 ! 1300 NO i 4.7 NO 1 1 
AOC 19 i 57-123 iCYANIDE" ugA. 10 200 NO 10 NO 1 i 
'^CIB 11032-7 jCydchaxana ugA 1 NA 1 NA 1 
AOC 19 i 53-703 1 Dlbenz{a,h)anthiBcane . - yofl 0.19 

--1— 
0.044 YES 0.19 YES •"••"'i 

AOC 19 132-04-9 jOlbenzofUiBn ugA 9.3 NA 9:3 IM i 
^C19 12430-1 lObrDmodikiroineUiana ugA 1 i 0.4 YES 1 YES L ^ ^ 
WCTB 76-713 1 DIchloiDdHluorDinathana ugA 1 ;• NA i 1 NA i 
AOC 19 8430-2 ugA 9.3 

j 

1 MA : 9.3 NA i i 
AOC 19 131-113 iDlm'altiyip^alM ugA 

.... 
310000 • NO 9.3 NO 1 

AOC 19 j 84-74-2 ugA 9.3 NA . 9.3 i NA' i 
AOC 19 117-843 fDMHidylphihaliiie ' _ugA I ' 9.3 ! r 9.3 NA 1 
AOC 19 , 100413 lEthylbmzene ugA 1 i 700 NO 1 NO ! _ j i 

J;\lndLSarv)ce\Pro|act FllasMKStaal (see Ranvfng POO)\HanilHon. OhIolHHRAtDL Scraentourfaca watarxtsScredb All 2/12^008 



Table 
Detection Limit Evaluation - Chemicals Never Detected In SurttMS WUer 

AOCig 
AOt: l"9 
A0C19 
AOC 19 7W)1-4 Ivinyl chloride 
A0C19 74404ft« jZInc 
MC7 71-SS-S ll.l.l-Trichlofoethane 
AOC 7 79^ il,1.2.2-febachioioethane 
AOC 7 76-13-1 
AOC 7 7940-5 
AOC 7 9242-4 i1,14|phenyl 
AOC 7 7544-3 jl.l-Dlchloniethane 
AOC 7 75-354 ilJ-OlditoiDathena 
AOC 7 ; 67562-394 rHEPTACHLoRODiBENZOFU^ 
AOC 7 : 3582246-9 jOIOXIN 
AOC7 : 55673-89-7 
AOC 7 ! 70645-254 Tl i24.47.~8-HEXACHLORdDiBEI4Zb 

J;\lndLSarvlca\PtoJact FOeAAKSteal (see RenvCng POO)\Hamllton, OhIoNHHRAVDL ScraenVsurfacs waterxIsScreA All 2/12/2008 



Table H«A 
Deledlon Umll EvaluaUon - Chemicals Never Detected In Surface Water 

A0C7 39227-28-8 11.2.3.4.7.9HEXACHL0R0DIBENZ09-0I0XIN ug/T 0900000233 j NA 0.000000233 NA 1 
ADC 7 57117-44-9 l1,2,3,87.94H^EXACHL6RODrBEN^^^ U(jA 6.i)dooodiM j NA 0.000000194 NA 1 1 
A0C7 57859897 j 1.2.3.8.7.8-HEXACHL0R0DIBENZ09-DI0XIN ugA 0.000000224 j 0.000000224 NA 1 ; 
AOC7 7291921-9 1 i i2,3,7,99HI^C~HL6R6DiBENZ6~FUI^ ugA 0.000000239 NA i 0.000000239 NA 1 
AOC7 1940974-3 l1.2.3.79i9HEXACHLORODIBENZO-P-DIOXIN ugA 0.000000222 NA 0.000000222 NA _ 1 
AOC7 57117-41-8 11,2,3,7i9PENTACHLaR0DIBENZ0FURAN ugA 0.000000119 1 1 1 ! NA 0.000000110 NA 1 
A0C7 40321-794 11.2,3.7,9PENTACHL0R0DIBENZ04>-DI0XIN ''6.000000211 ^ NA o66666o2Ti NA 1 -- i 
AOC7 12982-1 11,2,4-tilchlorobanzene ugA 1 

. 
NO 1 NO 5 

AOC7 9912-8 11.2-Dlbromo-9chlaroprapene ugA . 1 2 0.2 1 ! YES" 2" ' YES 5 i 
A0C7 108.994 Jl,2-Olbromoe1hane ugA 1 NA 1 i NA . 5 
A0C7 ^ 91^1 ugA i 1 : 600 " NO 1 NO 5 
A0C7 107-4)92 |l.2-Dichloroe1hene _.M 1 3.8 NO 1 NO 5 
A0C7 7987-5 !1,2-Dlchl6rDpropane L_ J!!9fl ; 1 ' 5 NO 1 NO 5 
A0C7 541-791 il^Dlchloipbenzene ugA i i 1 NO 1 NO " ' '5 
Adc"7 106^7 11,4-Dlchlorabenzene L ugA 1 

r— 
75 1 NO 1 NO 5 " 

AOC7 108^1 [2,2'-Oxybls(1-Chlaroprapene) 
; „ 

9.6 NA 9.3 NA 5 
A0C7 60851-34-5 12,3,49.7,944E)WCHL0R6^ ugA 1 0.000000207 i i .NA „ ^ 6.606606207 NA 1 
A0C7 57117-31-4 |2.3,4.7,99ENtACHLORdbiBENZOFU^ i. "9/1 ' 0.000000115 NA 0.000000115 NA 1 
A0C7 51207-319 12,3.79-TETRACHLORODIBENZOFURAN uofl . 0.000000348 NA 0.000000348 NA 1 1 
A0C7 1749019 I2,3.7.9TETRACHLORODIBENZO-P-DIOXIN ugA i 0.000000185 NA 0.000000185 NA 1 
AOC7 95954 !2,4,9Ttichlorophenol , ugA i 9.6 ! 2800 NO 9.3 NO 5 . .. . i 
AOC7 88^^ l2.4.9Tr1chlorDphenol ug/l 1 9.6 21 NO 9.3 NO 5 1 A0C7 1 129892 12,4-OlchlorDphencl "9?.. 9.6 1 03 i NO 9.3 NO 5 1 
AOC7 10597-9 i2,44)lme1hylphenol ugA " - g-g - 540 NO r "9.3" NO 5 i 

A0C7 51-289 ~^,44)lnlliopheiKil ug/l i « . . . _ 70 NO 47 NO 5 
A0C7 121-14-2 ugA 9.6 YES 9.3 YES ' 5 
A0C7 809292 ugA 9.6 ! NA i 9.3 NA 5 
A0C7 78-993 |2-Bu1anone ! ugA_ L 5 i NA 5 NA 5 
ACX:7 91997 |2-ChlorDnaph1halene ugA 9.6 1700 NO 99 NO 5 ; 
AdC7 r 9M79 p-Chloraphenol -..49fl .. 9.6 i 120 NO i 9-3 NO s" 
A0C7 591-789 j2-Hexanona ugA 5 : NA 5 NA 5 1 

A0C7 91979 !2-Metiiylnephllielene 49/1 09 ^ "'"NA 9.3 NA 5 ! 
AGO 7 89744 l2-NI1roannne i.. 49fl 48 NA 47 NA 5 j 
A0C7 
A0C7 
A0G7 
A0C7 
A0C7 
A0C7 
A0C7 

i2-Nltniphenbl 
91-94^t" |3.3'-Dlchlotx)ben^dine' 

J M.. 
ugA 

^6_ 
9.B 0.4 

994)9-2 IS-Nltreanlllhe 
S34rS2-1 |4,6-Dlnltn>.2-mettiylptiencl 
10t«.3 r4-Br 
5950-7 
10947-8' 

i4-Chlof93-niettiylphenol 

.Jil!L. 48 

NA 
YES 
NA 

9.3 NA 
9.3 
47 

ugfl J. _ _« j _ 

14-Chlaroennne 

_ i- ug/l 

M-
ugfl 

9.6 NA 
47 
9.3" 

YES 5 
NA 5 
NA 5 
NA 

_B-8 . 
9.8 

NA 9.3 
NA 

NA 

AQC7 
A0C7 106-.10-1 |4-Methy1-2-pen1anone 

^__.....4«L_. 
49/! . 

e.e 
5 1B9.30158'73 

NA 

i NO :t NA . , 0 

i 5 
A6C7 1064)1-0 j 4-Nltroenillne ugo 1 48 : 'NA i ! 47 NA 
AGO 7 10602-7 4-Nltniphanol . . .. 40/1. " 4" • L . - NA NA 5 
AGO 7 'B3324i Acenephlhene ug8 , • 1266' NO 0.19 NO 5 
AGO 7 208-968 ' ug8 0.2 1266 ! NO 0.19 1 NO 5 
AGO 7 968641 ug8 9.6 

- -T- • -
IM 9.3 j NA 5 

AOC 7 120-12-7 . . i. .40/1 .. 
. ....... .. 

9800 NO 0.19 [ NO :.. : 

J:\lndl_Seivlce\Pn)Ject FilesVAKSteel (see Rem-Eng P00)tHamllton. Ohlo\HHRA\DL Screentsurface waterxIsScraeh All 2/120008 



Table 
DetocHbn Umll Evaluation - Chanilcais Never Detected In Surface Water 

A0C7 
A0C7 74^3-9 1 BfomomBthsno : ugif 2 j NA =. 2 NA 5 
A0C7 86^7 IButylbenzylphthalate Ugfl ; 0.6 MOO " NO 

... ^ 
9:3 NO i 5 

A6C7 i 744(M3^ iCadmlum ugri 0.57 i 5 NO "1 0.42 NO "5 "i 
A0C7 10S4(F2 ICaprolactem ugA 47 J j NA 9.3 NA 5 
AOC 7 Bi:74-8 ICarbazole ugil 9.6 1 t NA 9.3 NA 5 • 
AOC7 75-154) Icaibon disulllde ugA 1 1 NA 1 NA I 5 
AOC 7 56-23-5 1 Carbon tetrachloride ugA 1 ""b.23 YES . • i YES 5 
AOC 7 IO£^7 {Chlorobenzena ugA ; ' i 100 

.. 
.1.; NO j 1 NO .J.. s .. , 

A0C7 754)65 TcMonieiriane uoA 1 1 2~ : ; NA 1 2 NA 5 i 
AOC 7 75-065 IChloioethane : _....ugA. 2 NA i 2 NA 5 
A6C7 67-685 iCMorolbmi ugA i : "i ! 1 NA • 5' 

1A0C7 7+675 2 1 NA 2 NA 5 
iAOC7 7446475 |Chromlum (total) ugA r " 4.3" 100 }.... NO" 2 NO 5 
iA0C7 218-015 jChiyaane ugA 0.2 • -

i 0.044 YES 0.19 ! YES "5"' " j 
iA0C7 16fr6&.2 ugA 

ugA 
1 

... 
i NA 1 "NA" 5 

lAoc 7 i looeiii-s ids-l .3-Dlchloiopropene 
ugA 
ugA l" L " NA "s 

IA0C7 ; 7446566 jCopper .1" 40/!. J 5.4 1300 • 
. . i ... . NO 4.7 NO 5 

AOC 7 . 11662-7 ICydohexane ugA 1 
1 

NA 1 NA • -s 
AOC 7 537765 J Dlbanz(a,h)anthracene L 0.2 0.044 j YES 1 0.19 YES 
AOC 7 132-645 |OlbenzolUiBn ; L. 8-6 i NA L. 9.3 NA 5 
AOC 7 124-48-1 ! DbtDmochloromethane ; M i .L. 

: ugA 1 1 
0.4 ' YES 1 YES ""'5 "" 

AOC 7 75-715 1 DIchloipditluotbmethahe 
; M i .L. 
: ugA 1 1 ! : 

r 
1 

1 NA r • 5 
AOC 7 8456-2 iDiemylphthaMB ugA 9.6 23000 • NO 

: 
r 
1 

1 
1" ' 

NO 5 7 
AOC 7 131-115 IDImethylphthalate ; ugfl 9.6 310000 i NO i 9.3 NO 5 
AOC 7 8+74-2 ugfl 9.6 . NA 9.3 i.. . . NA I 5 

J;\lndl_Setvica\PrDjecl FlleeMKSteel (see Ren>£ng POO)tHamnton, OI)lo\HHRA\DL Screenteurface waterjdsScreA All 2/12a008 



Table 
Detection Umlt Evaluation - Cfiamlcels Never Detected In Surface Water 

A0C7 

YES 0.1B YES j 5 : 
NO B.3 r NO j 5 

^ 

NA 1 NA .. ..i 5 

NO B.3 NO 5 
YES 9.3 YES - . .5 
NO j 8.3 NO 5 
NA 9.3 NA 5 
NA : 0.0000Q36 NA 1 

0.(XX)012209 
r— 

A0C7 BiMI'S ipbenanthrene ugA 0.2 ! NA 0.19 NA 5 
AOC7 iOB^BS-B IPhenol ugfl 9.B 21000 NO 9.3 NO 5 
A0C7 129-00-0 iPyiene ug/l 0.2 980 NO ; ().19 NO 5 
A0C7 nB2-4&j ISelenlum ugri 6 SO NO 4 NO 5 
A0C7 7440-22-4 jSllver 1.1 NA 0.8 NA ; 5 
A0C7 10(M2-5 ISIyrene "B'l \ :r c::]:z 100 NO 1 i NO 5 
AdC7 127-184 jTetrecliloroethene uc^ 5 NO "l 1 NO " 1 ® 
A0C7 74^M itbelkiin Md" .. 

,.... 
i.7 YES 38 YES 5 

AOC7 108-88-3 iToluene ugri , 1 1000 NO 1 NO 1 5 
A0C7 15880-5 ltrene-1,2-iilctiloroatliene ugri 1 100 NO 1 " NO " : 5 
A0C7 10081-02-8 jtrans-l ,3-DlchlaiDpropana ugri T—r 10 NO 1 ! NO 1 5 
AOC7 78814 iTridiloroirtliene ugri 1 5 Kio ' 1 NO 1 5 
A0C7 75884 ugri 1 i . ; 1 NA 5 
A0C7 75814 iVInyl chloride ugil i i. I "NO •; 1 NO L ® 
River 71-5M !1,1,1-.TriGhlofi]athene ugri ; ' 1 200 1 NO 1 1 .... NO' 1 5 
River 78848 i1,1,2.2^rMrachlonielhane ugri i 1.7 NO 1 NO 5 
River 76-13.'l Jl,1^-Trichloro-1,2,2-trilluotoethane 1 I ugri 1 " NA 1 NA 5 
River 79-008 11,1,2-Trichloroethene i ugri 1 ' " ""s ! NO 1 NO 5 
Riwr 92824 i1.18lphenyl ; ugri 10 ' 1 . .... _ _ 9.3 NA 5 
River I 75848 i1,1-Dlchloroelhene ugri j r "I- i NA 1 NA 5 
Rhar I 75854 l1,18lchloroethene i ugri 1 0.57" YES "l YES 5 
River 1 12082-1 

1 i : 1 2-

ugri 1 35 NO i NO 5 
iRIver 98-128 ugri 

.... ^ 
0.2 YES 2 YES 5 

J:Vlndl_Seivlce\Pn>Ject Flles\AKSteel (see Rem-Eng POO)\Hemllton, Ohlo\HHRA\DL Screenteurfeca weter.)dsSciaA All 2/12B00B 



Table 14^ 
Detacbon Umll Evaluation - Chemlcals Never Detected In Surface Wbler 

River 106-03-4 1,2-OlbiDmoethane ugA • • •ni i NA i 1 NA 5 
^r BS«)-1 1,2-Dlchlon>benzene ugA 1 1 800 

1 
NO •' "i - NO 5 

River 107-08-2 1.2-blchlon)ethane ugA •" T i 3.8 NO 1. ..j NO I ® 
River 78J7-5 1,2-Dlchlaropropane ugA 1 5 NO NO ' 5 
River 541-73-1 1,3-0ldilDn>benzene ugA 1 400 ::":i - " NO - i ..i NO 5 
River 1l»4e.7 1,4-0lchlbn)benzene ugA i' : 75 ! NO 1 NO 5 
River 108-80-1 2i2'-Oxybls(1-Chloiopn)pane) ugA 10 NA 8.3 ! NA 5 
River 8545-4 2,4,5-Tilchlorophencl ug|!L 10 1 

1 
2600 i NO 8.3 NO 5 

River 8848-2 2,4,B-Tifciiloiaplienol r u(^ 
.... 1 

1 ... 
NO : 8.3 NO 1 5 i 

— - -J 

River 12043-2 2,4-Olchlorbphenol ugA 10 83 NO 8.3 NO 5 • T 

Riwr 10547-0 2,4-DlTnethylphenol ugA • io 540 i NO 8.3 ! NO 5 
River 51-284 2.4-Dlnltiephenol • ugA 51 70 NO 47 NO 5 
River 121-14-2 r2,44lnHiDtiDluene ugA 10 i".i YES 1 8.3 YES 5 

iRIvar 60e-2IM 2.80lnl1ratotuene L. M T 10 NA '8.3 1 NA 5 
River 78434 2-Bulanone ugA ; 5 

" i 
NA 1 

.... 
NA 5 

River 01-58-7 10 1700 NO ^ !— — 8.3 5 
River 85474 24Morophenol ug/1 10 120 j NO _B i 1 'NO ... . ..5 , 
River 1 581-784 2-Hexanone ugA 5 NA •"•"s " " NA 5 
Rhnr 81474 2-Methylnaphthalene ugA 

........ 
1 

... 
NA 1 8.3 "'NA' 5 

River 88-74-4 2-NltrDanlllne ugA 51 : "NA ' 
|- ... 

47 NA 5 
River 88-754 ^ItiDpiimol L... M._. 10 • - 1 NA i "83" 1 NA 5 i 
River 81-04-1 3,3'-Dlchlorbbenzldlne ugA 10 1 

j 0.4 YES ; B-3 i L. . YES 5 
f 

River 80-08-2 3-Nltn)anlllne MB/1... 
......... 

NA 47 NA 6 . ... —i 
Wr 53442-1 4,IM}lnl1n>4-inethylphenol ugA 51 NA i 47 NA 5 
River 101-554 44roiiiaphenylphenyl eBier : ugA _ ]-•- 10 NA 

j 
8.3 NA 5 

River 5840-7 4-Chloro-34ielhylphenol ugA ]-•- 10 NA » 8.3 NA 1"" 5" 
River 108-474 44hloroahllliia "B/l... 10 NA 

: 
8.3 NA 5 

River 7005-724 4-Cliloni|ihenylphenyl elher ugA 10 NA 83 NA 5 . ; 
River 100414 4-Nltraanlllne ugA 51 i NA 47 NA 5 
River idiW)2-7 ~~'4-Nltniphendi ugA "si"" NA 47 NA ""'"s"" 
River 83-324 Acenaphthene "B/l t"" '"'82 1200 i NO 0.18 NO 5 
River 208-084 lAcenaphthylene ugA 0.2 1200 NO 0.18 NO 5 
River ; 88484 Aceiophenone 10 r" NA 8.3 NA 5 
River 1 120-12-7 Anthracene 

. 
ugA 0.2 8800 NO 0.18 NO 5 

River ! 7440-384 Anttmony i ugA 8.1 6 YES 8.1 YES 5 : 
River i 12874-114 AiedorlOlO ugA j 1 0.0017 YES 1 

I 0.83 YES 1 "T: — •« 
i 

River ' 11104-28-2 AlDClor1221 ugA 2 f 0.0017 YES 1.8 YES 5 i 

River ] 11141-184 An)clcr1232 ugA I 1 I 0.0017 YE8 0.83 YES I 6 
River 1 53488-214 lAmdor 1242 ugA ' 1 " " 0.0117 

.— 
YES 0.83 YES ""-5 ] 

River i 12872-284 Aroclor1248 ugA 1 1 1 0.0017 j YES 0.83 YES 5 
River 1108748-1 Atpclor1254 .MB/I .. 

....... 
0.0017 YES 0.83 1 "YE'S B 

|Rlver 11088424 Aiedorl280 , MB/I... i 1 0.0017 ! YES i 0.83 YES 5 
River Arsenic ugA 5.8 10 NO i._. 2.4 NO 5 5 
Rher 1812-244 Aiiazlne I _..M0i . 10 .3 YES 

T — 
8.3 YES i 5 

River 10842-7 Benzaldehyde ugA si NA 8.3 r NA" "" I."'. .5 
River 71^2 Benzene ugA J . 1 5 NO 1 NO 5 
Rirar 58454 Benzo(a)anairacene "oil' 

J . 
0.1 0.044 .L... YES 0.083 YES 5 

iRIwr ! 58424 Benzo(a)pyrene , . MB/I 0.2 0.044 . . . .i. .. YES 0.18 i YES 5 

J:Undl_Seivlce\ProJact FlastAKSteel (see Rem-Eng POO)\Hamlltan, OhIoUHHRASDL Screenteuiface watarxtsScrsA All 2/12/2008 



Table H«A 
Detedlon Umit Evaluation - Chamlcala Never Delected In Surface Water 

River 
River 
River 
River 
River 
River 
River 
River 

Rhrer 

RIvar 
River 181-243 

|Benzo(b)lluoranlhene 
jBenzo(g,h,l)petylene 

ug/l I 
ugA 

o."? 
0.2 i 

0LO44 "YES" 
NA 

"0.18 • I 
0:18 

YES 
NA 

5._ 1 
5 

River 207-060 |Benzo(k)lluoranlliene ugA 0.2 d.M4 YES 0:18 YES 5 
River 744641-7 IBeiyllliiin Uflfl 0.27 4 NO i "NO 5 
RIvar 11131-1 1 BI)^2-Chtoroellioxy)nietliane ugA 

10 
NA " 8.3 NA:"—"I 5 

River 111-44-4 |Bla(2-Chloroelliyl)elher i ..... ugA i 10 0.31 YES 8.3 YES 5 
RIvar 11731-7 IBie(2-Elliylhexyl)phlhalale ugA 10 :i3 YES 8.3 YES 5 
River 7537-4 iBmrno'ddiloro^erhane ugA "T NA 1 i NA 5 
River 75362 jBrDmolann ugA 43 NO 1 ; NO 1 T • 5 """1 
River 74333 iBnunomeOiane ugA. __ J NA 2 NA 5 
River 6506-7 IBulylbenzylplilhalale .."9A io 3000 " NO 8.3 NO 5 
River 7440-433 [cadmium 1 ..ugA. , 0.42 5 NO 0/42 NO 5 
River 106603 ICaprolactam "9? . . 51 , NA i "" NA i ' . .5. ... 
RIvar 66743 Icartiazole 1 ...UBA . 10 NA : ...NA.... : 5 
fRIvar 76160 jcaibon dlsulllde ugA 

....... .... 
NA" 1 NA ; 5 ^ 

RIvar • 56233 jCaibon tabachloride : .....U8A .....1... 0.23 YES 1 YES " 1 5 
livar ; 106067 - I ••• ugA 1 100 NO 1 NO "5" 
RIvar 76063 ugA 2 1 NA 

j ! 2 NA r 5"- 1 
RIvar 76063 ugA 2 : NA !" 2 5' 1 
1^. 67-663 IChloioltatm ugA "T • • 57 NO : 1 NO 5 i 
Rlvw 7«73 IChloromelhane .. ugA ._ '""2 i • NA 2 NA "5 
River 7440-473 jChramlum (lolaD j ugA 2.3 100 NO 1 1.7 NO ; ...5 
River '2163f3 jChiysene ..ugA. ' 0.2 bTd+i" YES - -L 0.18 YES 
River 156562 lcl6l,2-Dlchloroelliene . .1 ...ugA l" ' •• 70 i NO 1 ! " 'NO 5 ^ 
River 10061313 jci^l ,3-DlchlDroprDpane ugA 1 NA 1 NA 5 1 
Rh/er jCoball ugA "i.ir ' 72.88884671 NO 1 i 1 NO "5 
Rliwr ; 7440366 JCoppar 1 ugA 4.7 1300 NO 

1 — : A.7 NO ~S 
RIvar 1 57-123 jCYANIDE I ugA. 10 200 NO 10 --NO 5 
River 11682-7 jCydahexane 

• —— —* 1— •• 
i ugA i . ...L. L. NA 1 NA 5 ; 

River 56763 ]Ntei^aih)anlhracene ugA I 0:2 0.044 YES 0.18 YES 5 ! 
River 132-043 iDlbenzofUran i_ ugA 10 NA 1 8.3 NA 5 
RIvar 124-461 i Dlbromochloromalhana 1 ugA 1 0.4 J YES 1 ^ YES •5 
River 76713 1 DIchloradHluoromelhane ugA !_ -":.i ]. NA 1 NA 5.. 

84-66-2 
131-11-3 iDlir 

iDlelhylphI 
m 

jig/|_ 
ug/l 

64-74-2 iDhvbmylphllialale ug/l 
117-64-0 jOhMiclylphlhalale 
10(M1-4 lEIhylbenzene 
66-73-7 iFluoiene 
116-74-1 iHexac 

M.. 

10 
Ta^ 
10 

To" 

23000 NO 
310000 .NO.. 

NA 
NA 

River I 77-47-4 
67-063 IHexadrlorobuladlene 

67-72-1 I HexBchlotoeihane 
River 
River 

193365 
76-561' 

jndeno(1,2,3od)pytane 
leophcrane 

RIvar 
River XYLMP 

oeOM i|M|>ropx!ban»ne^ 

River 76260 
^pXylena 

H9ll 
.jma. 

yo!!. 
ugA 

.M 
M 

...HOI!. 
. H flU 

M 
19 
ipj 
10 

700 
1300 

0.0075 

NO 
NO 

4.4 
50 

=w.-— .. 

YES 
WS 
NO 

6.3 
03 
8.3 
8.3 

NO 
NO 
NA" 
NA 

_L 
"o.io" 

NO 
"NO" 

8.3 
8.3 
8.3 

_YES 
YES 
NO 

10 18 NO 8.3 NO 5 
0.2 0.0^ _ YES 0.18 i YES 5 
10' i"" 360 NO 8.3 NO " "s 
1 NA 1 NA 5 
1 10000 NO •• 1 i NO 5 
i'd'' NA ' : iq.. NA 5 
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table 
Detection Umit Evatuatlqn . Chemicals Never Detected tn Surface VMter 

RKrar 108-87-2 'ti 1 16. 6-n 1 ' IMSinyiufUunoxans ugri 1 1 1 NA 1 NA 5 
Rhrsf 1634044 llrfethyl-laTl-butyhelher .19/! 1 NA 1 5 
River B1-2(K3 iNaphtbat^ ugri ; 0.2 0.82029408 NO ...i 0.19 NO "5 1 
'River B80SO jNltiDbenzenB L, . m 1 10 17 NO 9.3 NO ' 5 
Rhmr 621-64-7 ugri i 10 0.05 i YES j 9.3 j YES 5 
^jyer 86036 ! t4^ijros^lptienyiamTne ugri ; 10 i 50 

-] 

NO [ 9.3 NO 5 ! 
River 95-48-7 Jo-Ciesol (2-Meti^'^anol) 19/1 ! " 10 '"NA" T" 9.3 L .NA 6 
River 95-47-6 ie-Xylene ugri ""' ' 1 J 10000 N6' . ! ' 1 .: NO s ; 
River 106-44-6 T^iesol (4-Mefliy1phanot) .. ... 19fl 10 NA 9.3 NA 
River 87666 Pehtachloraphsnol I . 19fl 51 1 i YES I 47 1 YES ' 5 
River 85616 ugri 1". 0.2 

.... 
0.19 NA 5 

River 108-656 iPbenol ugri 10 21000 I NO ; " 9.3 ; NO 1 5 
River 126666 jPyiene ugri 1 0.2 960 1 NO 0.19 NO 5 
River 7782-462 ISelenlum .19/!. 53 ; 60 i-- - NO 4 NO i 5 
River . 7446226 [Silver ugri i j" 

i-- -
NA 1 1.1 NA' ' 5 

River 106426 Istyrene ugri 1 100 
1 -— 

NO 7 
... 

NO 5 
^r 127-186 l" 5 i NO 1 NO 5 
River 7446260 jThaDlum - ! — 4.4 1.7 - • r YES 3.3 i i YES 5 
River 108686 {Toluene 19/!. 

..... 
i dob " j NO' _1 " NO ' 5 

River 156666 !trari6l.2-blchtoroethene ugri ' 1 100 : NO 1 NO r 5" -: 
River 10061626 {trane-1,3-DlchtoiDprapene ugl ~"'r 10 NO 1 i; NO s 
Rhrer 76016 jTilchloraethene ; ugri 1 5 1 NO 1 : NO : 5 1 
River 75696 Trichtoroltuoromethane : ugri ; " 1 NA" r • 1 NA 5 
River 75616 chloride ugri i 2""' • 1 NO 

.. . 
NO ; 5" TTl 

Rhrer 7446666 Tzinc r'v.j/ffir 9.8 9100 r - NO i 7 NO ! 5 , 

Notes: 
DL-Detection Umlt. 
(a) - Ohio WOO (2002) for Otilo River Drainage Basin If avallabia, or EPA Human Health Water Quality Criteria (2006). 
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TaUaH-SB 
Detection Limit Evaluation - Chemicais Never Detected In SurfMe Water - Maxtmum DL Exceeds 

AOC7 
A0C7 
A0C7 
AOC7 
AOC7 
A0C7 
A0C7 
AOC7 
A0C7 
AOC7 
AOC7 
A0C7 
AOC7 
AOC7 
A0C7 
A0C7 
AOC7 

7S-35-4 |1.1-Dichloioettiene 
96-12-8 
121-1«" l2,44Tnibtitoiue^ 

.Mfll 

81-84-1 

ugfl 

744tL3<M) 
1267+;i1-2' 

i3i3'-Dlditomtienzidlne 
„H9l. 

!Anttinonir_ 
ug/i 
ug/i 

2 

ji 
' 8.1 

0J7 
0.2 

YES 
YES 

• ~r-
.. .|... 

1.1 YES 

A0C18 75454 |1,1-Dlctildn>attiene ugA 1 0.57 i YES YES 
AO C i~8 88-124 11,2-^Dilin>mo-3-chloropropane L .H.9«-..._ 2 0.2 YES 2 YES 1 
AOC 19 
A0C18 

121-14-2 
"81^1 [8;3'4T^jdrot)enzidhe 

UB" 
ug/1 

9.3 
i 9.3 

1.1 

64 " 
.YES' 
YES 

1 
! 8,3 .. 

YES 
YES 

1 
1 

AOC 18 {Andmony 'ug/i '"•" a;r"-;:l r 1 8 YES 8.1 YES f 
AOC 19 12874-11-2 lAicidorioiB "0/1.. 0.83 ! 0.0017 1 

i YES ; 6783 YES 
AOC 19 1110448-2 lAroddr 1221 ugA 1.9 i..... 0.0017 YES 1.9 •YES 
AOC 19 11141-184 lAniciar1232 ugA 0.83 0.0017 YES 0.83 '"1 YES i 
AOC 18 53488-214 !AlDddr1242 ugii 0.83 

i— 
0.0017 YES 0.83 YES 1 

AOC 19 12872-284 |AiDClor1248 ugA 0.83 0.0017 i YES 0.83 YES i 
AOC 19 11087-48-1 /Voddr 1254 ugA 043 0.0017 YES j 0.83 YES 
AOC 18 1109842-5 Un)dor1280 ugA 0.93 1 0.0017 i YES 0.93 YES 1 
AOC 18 i 1912444 lAtnidne ' 94 L 3 i. YES 8.3 _ YES .I . 
AOC 18 r 68454 !Benzd(a)anttiracene 0.083 t 0.044 L YES 0.093 YES 1 
AOC 19 1 58424 "jBenzoiaitJyrene 

... 
"flfl ..J 0.18 h 0;tm 1 YES 0.18 YES 1 1 = 

AOC 19 205484 |Benzo(b)lluorantiiene ugA 0.19 0;044 YES 0.19 YES i 1 ! 
AOC 19 ! 207^-8" i Benzo(k)Auaranttiena 0.19 0.044 YES 0.19 YES 1 
AOC 19 111444 !Bls(2-ChlaiDettiyl)etiier ugA 9.3 0.31 YES 8.3 YES 

rAOC 19 fl741-7 IBIs(2-Etliyihexy0pMtiaiate uflA ; 9.3 ' 1.2 1 YES 9.3 YES 
AOC 19 58-234 ICaitxin tatractiioilde ugA 1 0.23 YES 1 YES ~T i 
AOC 19 218414 ICtiiysane ugA 1 0.18 oio^" YES i 0.19 YES 
AOC 19 53-784 |Dlt)enz(^ti)anthraoane 1 ugA 0.19 

'• 1 
0.044 YES ' 6.19 ; YES 

AOC 18 12448-1 1 DlbiDmodiiorDmethane ugA 1 '• 1 6T " YES 1 1 YES 
AOC 18 11874-1 1 Hsxadiiorobeiizene ugA 

...... 
0.0075 ! YES 9.3 YES 

AOC 18 87484 iHexachiorDbutadiene ugA _ "673" 
t— .... 

4.4 ! YES 9.3 YES 
AOC 19 198484 1 indano(1,2,3-od)pyrsne 0.19 

1 
0.044 i ' 

1. YES 0.19 YES 
AOC 18 82144-7 : ugfl 8.3 0.05 YES 94 i YES i 1 
AOC 18 87484 IPentacliioraplienol ugA r— 47""" 1_ YES ; 47 ; YES 1 1 
AOC 18 ! 7440-284 iThaDhim ugA 3.3 I.T""' 7 If 7 I YES i- L YES i - 1 ...-.J 

YES 
YES 

0.4 YES 
YES 

jAiadorlOIS 
11104-28-2 jAroctor1221 
11141-16-8 iAiDdDr1232 

.M. 

53488-21-8 |Arodor1242 
12672-284 iArocior124B 
11097-88-1 

lArodor 
lAro^r 1254 

...M...... 
_ jiff/i _ 

JfOL 

0.0017 YES 
0.0017 YES 

?;L 
7.8 
0.87 

YES 
YES^ 
YES 

1.8 
0.0017 

11098-82-5 |Aroclor12BO 
1912-24-0 jAtrazine 

!Banzo(a)i 58-554 Banzo(a)anttiracene 

...UBfl 
jfna ^ 

ugA 

0,0017 
0.0017 
0.0017 

YES 0.87 
"n~ YES 

YES" 
YES 

YES 0,97 _ 
YES 0.97 

YES 
YES 

0.0017 

60-32-8_ _ jBenzo(a)pyrBne 
"265484 |Benzo(b)liu7 liena 

207-O8-8 lBenzo(k)tiuorBnthene 
iA0C7 111-44-4 _ lBls(2-Chioroethyl)Bther 
[WC7" i" 117414' "iBls"(2-£thYihexyi)|)htti"a""tate" 

.M9/!. 
ugA 

84 
0.1 
6.2 
6.2 

0.044 

YES^ 
YES 

0,87 
0.97 

YES 
YES 

YES 8.3 

0.2 

9.6 

0,04L 
6.IM 

UMA 
'64i_ 
'1.2" 

YES 
"Vis" 

0.083 
0.18 

YES 
YES 
YES 

YES 0.18 YES 
YES 0.19 YES 
YES_ 
YES 

9.3 
9.3 

YES 
YES 

J:\indLService\PiQject FiiealAKSteel (see RenvEng POO)\Hamliton. Olilo\HHRA\DL ScreanVsurtace« (DL Exceeds 2/12/2008 



Table H4B 
Detection Limit Evaiuatlon - Chemical* Never Detected in Suiface Water - Maximum DL Exceeds 

River 81-84^1 |3,3'-Oiditarabenzidlne m 1 "io 0.4 i YES 8.3 YES 
River 744038-0 lAiBmony _U9A_ 6.1 i 6 i YES 6.1 YES 
River 

River 
River 

River 
River 
River 
River 
River 
River 
Rtver 
River 
River 
River 
River 
River 
River 
River 
River 
River 
River 

12874^11-2 note 
11104-28r2 lAnidor1221 
11141-16-5 
53469-21-8 

jArodor 
iArodor 

1232 
1242 

ugh 0.0017 
^17 
adoTf 

YES 0.83 
YES 
YES 

1.8 
0.83 

12672-28-6 lArodor 1246 
11097.68-1 jArodor 1254 
1109SS2-5 iAiodor1260 
1812-24-8 jAlrezine 
5SS5-3 iBenzotelenthrecene 
50-32-8 |Benzo<a)|iyiene 

J-
J _ U(|fl, ! 

"Mt£ 
1 - -1- -

0.0117 YES 0.83 
0.0017 YES 0.83 

.! sul 

J J. 

205-89-2 iBen»)(b)fluoian1hane 
207-88-8 JBenzo(k)fluofan1hene 
111-44-4 iBis(2-Chtoroe1hyi)e1har 

ug4 
ugA 

117-61-7 !Bis(2-E1hYihexyi)ph1haia1e 
5S234 ICeibon lelradilbride 
216-01-8 IChimne 
53-70-3 lDlbenz(e.h)en1hracane 
124^^1 IbibrDtn^ioibmsihene 

an/l 

1 
_i 
1£ 
0-11 
6i 

_oi 
6.2" 
jb" 
io 

0.0017 
0.0017 

YES_ 
S^s 
YES 

... 
O.OT 
0.t» 

YES 
YES" 
YES 
YES 

0.044 YES 
Jl-
0.083" 

YES 
_Y§Sl 

YES 
YES" 
YES 

0.044 YES 
0.044 
0.044 
0.31 
1.2 

j--
YK 

^ES" 
YES 

n • 0.18 YES 
0,18 

YES 

Q:t§. i 

8.3 i 

YES 
YES 
YES 
YES"" 

iigA_ 
ugil 

116-74-1 IHexadilorobenzene 
JfBS... 

67-68-3 jHexadiiorbbuledtane 
ugA 
MB* 

10 
16 

1 0.23 " YE S L 1 YES i 5 
0.2 0.044 YES 0.18 YES i 5 
0.2 0.044 

1 • 

YES 0.18 i YES ! 5 
1 0.4 5 YES 1 YES "5 

0.0075 
4.4 

_YES 
YES" 

9.3 YES 

iRiver 183-383 itadeno(1.2,3-cd)pyiehe ....: 0.2 0.044 YES" 0.18 
River 621-64-7 iN^Nitroso-di-n-propyiamine ugA 10 0.05 YES 83 
River '87-663 iPentachioraphanoi ugA 51 1 ; YES 47 
River 7440263 ugA 4.4 " ; 1.7 YES M _i . 

8.3 J^S 
YES 
YES 5 
YES 5 
YES _5 ; 

tilnteim-milBS. 

DL-Deladlon Limit. 
(e) - Ohio VVQC (2002) tar Ohio River Drainage Basin if avaiietaie, or EPA Human HeaHh WMar Quality Critetia (2006). 
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Table H-5C 
Detection Llmtt Eyaliiatlon - Ctiemlcala Never Detected In Surface VMer - Minimum DL Exceeds 

™ Si i •i 
ADC 19 86-12-8 1 i^^jbromo-O^jmpmpane inn 2 -•! 

j, 
0.2 YES j 2 YES 10.0 

AOCig 121-i4^2~ 2.4-Dlhltrotblucne ugn 9.3 
j. 

-! i.i YES 0.3 YES 8.5 
Aocie 9144-1 iis'-Oldilorotmnzidine ugn 9.3 • 0.4 YES 94 YES 23.3 

A0C19 744048-0 Antimony ...Uflfl, 8.1 i 8 YES 8.1 YES 1.4 
A0C19 12874-11-2 ArodorlOlO ug8 0.03 0.0017 YES d.M : YES 54T1 ! 

^C19 11104-28-2 AtDdor1221 ug4 1.9 0.0017 i YES i 1.9 YES 1117.6 

AOC19 11141-104 Arodbr 1232 ug/l 0.93 0.0017 YES 0.93 YES 547.1 "" '""'1 " 
AOCig 53489-21-0 "^Arodor 1242 ug4 d.M •"i 6.6au i YES 0.93 YES 547.1 

AGO .19 12672-294 Arodori24B 40L 0.93 
••"i 

1 

0.0017 1 YES" 0.93 . YES 547.1 

A0C19 11097-09-1 Anidor1254 ug4 0.93 ••"i 
1 

0.0017 YES OEO 1 YES 547.1 1 

AOC19 11090-82-5 Arodorl260 ugfl 0.93 i 0.0017 YES "0.93 YES 547.1 1 
AOCig 1912-24-0 Aliazlne ujg4 "9.3 3 YES 9.3 YES 3.1 1 

A0C19 50-55-3 B8nzo(a)anltirBcene ug4 0.093 
—, 

0.044 YES 0.003 YES 2.1 1 

A0C19 5042-8 Benzo(a)pyiBne ugfl 
----- ! 0.044 1 YES 0.19 YES 44 "i ' i 

A0C19 20549-2 ^Banzo(b}lluoianthana ug4 0.19 0.044 YES aio YES "44 
Aocig 207-084 Banzo(lc)fliioranthena 

_ 
ug/l . 0.19 0.044 ! YES 0.19 YES 4.3 

AOCig 111-44-4 Bls(2-Chloroe^^ar i ug|4 9.3 0.31 1 YES 9.3 YES 30.0 
AOCig 11741-7 Bjs(2-Ethylhaxyl)pMhalata ug/l r 04 

>.| 
1.2 : YES 94 YES 7.8 

AOCig 50434 Carbon talracliloilde ugil i 1 0.23 ! YES 1 YES 4.3 1 
AOCig 210414 Chtysene "Bfl 0.19 .-..-I 0.044 YES 0.19 1 YES 4.3" 
AOCig 53-704 ;Dlbanz(a;h)anttiracene ug/l 0.10 0.044 YES 0.19 YES i 44 [ 1 i 
AOCig 124-48-1 DlbioinochtotamaUrana ugA i 0.4 YES L 1.... ..J "YES 2.5 1 

AOCig 110^74-1 Hsxachlorobanzane ugA 9.3 
• "T 

0.0075 ! YES" i 04 YES 1240.0 1 
AOCig 87-884 Hsxachtorobutadiane uo/l 9.3 4.4 ! "YES 9.3 YES 2.1 1 
AOCig ig3-3&« lndeno(1,2.3-cd)pyiBne ugA f ' 0.10 • 0.044 r YES 0.10 YES 4.3 
AOCig 821-04-7 ugA 0.3 0.05 YES 9.3 Y"E6 186.0 1 1 i 
AOCig 87484 Pentachlonipliehol ugA 47 1 YES 47 YES 47.6 
AOCig Tballum ugA 1 ' 3.3 1.7 YES 3.3 YES i 
•^CT 7545-4 ugA 1 0.57 YES 1 YES 1.8 5 

A0C7 98-124 1,2-DlbtDmO-3chloropropane 1 ugA 
.... ^ ... ..j 

..._i 0.2 YES 2"""" YES 10.0 "5 

rAOCT 121-144 2,44lnitiotoluena ugA 9.8 i 1-1 YES 9.3 YES 8.5 5 

A0C7 91-84-1 3,3'-DlcblorobBnzldlns ugA 9.6" j i .0.4 YES 9.3 YES 234 5 

A0C7 7440464 Anttmony MUA 
... .... ....... 

I 6 YES 7.8 YES 1.3 5 ' 
IA6C7 12874-114 AtodorlOIS 1 ugA 1 0.0017 YES 0.97 YES 570.8 5 I 
A0C7 11104-284 AfDClor1221 ugA ! 2 - 0.0017 YES i 1^. YES 1117.8 "5 

AOC7 11141-104 iAtDClor1232 ug/l i 1 04017 YES 0.97 YES 570.8 5 
AC)C7 53409-214 An)clor1242 U9d 1 

—j 
1 0.0017 YES 0.97 "YES 570.8 5 

A0C7 12872-294 Aroclor1248 : ug/l i 1 0.0017 YES 0.97 YES 570.6 5 1 
A0C7 1109749-1 ArDClor1254 ugA 1 0.0017 YES ! 047 YES 570.8 "5 

A0C7 11008424 Arodor1260 ugA 
.... . -. 

0.0017 1 YES 0.97 YES 570.8 5 

AOC7 1912444 Alrazlne ugA 9.8 3 YES 9.3 YES 3.1 5 

A0C7 50454 Banzo(aJmlluacene 1 "83 0.1 0.044 YES 0.093 YES 2.1 5 
fA0C7 50424 Banzo(a)pyrana ugA 0.2 0.044 •; YES 0.19 YES 44 5 

A0C7 205-09-2 Banza(b)liuoranthane ugA 0.2 0.044 i" YES 0.19 YES 4.3 5 

AbC7 207-004 Benzo(l()nuotanlliane ugA 0.2 0.044 YES 0.19 YES "4.3 5 ! 

A0C7 lii-444 Bls(2-Chloraetl)yl)ether 1 ; .."83.. • M 0.31 1 ygg 9.3 YES 30:0 5 

A0C7 11741-7 Bis(2-Etliylliaxyl)plitliatate M83... ... 9.6 1.2 YES 9.3 YES 7.8 5 

J:\lndl_Setvlce\PniJect FllesVAKStael (see Rem-Eng POO)\Hamllton. Olilo\HHRA\DL Scteen\sutface waterjdsMIn D2 Exceeds 2/12^008 



TaUeH^ 
DetecUon Limit Evaluation - Chemicals Never Detected In Suttace Water - Minimum DL Exceeds 

A0C7 
AOC7 
A0C7 
A0C7 
A0C7 
AOC7 

1A0C7 
iRiver 

iHexachlofobenzsne 
87-68-3 IHexachlonibutadlene 
19M9-5 llndeno(1,2,3-cd)pyrane 
7438-97-8 IMercuiv 
621-84-7 I N-NltiDSO-dh)-propylamlne 
87-88-5 

1181 

9.8 0.0075 YES 
9.8 ! 4.4 YES 

1240.0 

0.044 
0.02 0.012 YES 

ai9 
0.02 

9.8 

7440-28-0 iThelllum ugfl 
J8 
4.i 

i'~" 
YES 9.3 

YES 4.3 
YES 
YES 

1.7 
IBBTO 

_7M5-4 jl.l-OlchloiDethene "8!! . 
--f 1.7 

YES 
YES 

47 YES 47.0 

0.57 
iRhrer 98-12-8 11,2-DlbiDmo-3-chlorDpropane 
1 River 121-14-2 I2.4-Dlnmototuene 

ugl 
ugfl 10 ~i.i 

-—I 
YES 

' YES 

[Rlrar 7440-380 jAntlniony 
; 

ugfl 8.1 
[River 12874-11-2 jArodor1016 ugA 1 

0.4 
YES 
YES 

0.0017 
YES 

3.3 YES 1.9 5 
1 YES 1.8 5 
2 YES 10.0 5 

9.3 YES 23.3 
YES ^A 

0.93 YES 
1.9 

0.93 
'0.93 

YES 
YES 

547.1 
ri17.'8" 
547.1 

YES 
0.93 YES 
0.93 
osa 
9.3* 

YES 
YES 
YES 

79.5 
547.1 
547.1 
547.1 

0.003 YES 
M 
2.1 

0.044 YES \ \ 0.19 YES 4.3 5 
0.044 YES 

?-
0.10 I YES 4.3 5 

0.044 YES 0.10 YES 4.3 5 
YES i 

"1 YES 1 
"YES"' 

0.3 
9.3 

^S 
YES" 

30.0^ 
7.8 

YES 4.3 
iRIwr iiioiJB iChrysene ugfl 0.2 \ 0.044 YES 0.19 YES 4.3 5 
[River 53.7IM iDII)enz(a,h)enthracene .. .ugfl 0.2 0.044 YES 0.19 ............YES 4.3 5 
[River 124-48-1 IDIbromochloremethane .. __.US?_... i 0.4 YES 

.... ... ..... 
. L._..YES. 2[5 i 5 

118-74-1 iHexachloipbanzene 10 0.0075 YES 9.3 YES 
IRIver i 87-880 [Hexachlorebutadlene ug/i loi ' i 4.4 YES"" bo YES 2.1 i 5 
[River 193-308 [lndeno(1,2,8cd)pyrene ugfl ! b7o44~ YES b.i"9 YES 4.3 5 
[River 62104-7 ugfl 10 0.05 YES 9.3 YES 188.0 J. • --1 
IRIver 1 87-888 IPentachlorophenal ugfl si" 1 ; YES 47 YES 47.0 5 
IRIver 7440-288 [ThaOluin ugfl..... 4.4 1.7 YES 1 3^ : 1 ..YES. 1.9 5 

1240.0 

Notea; 
DL-Detection Umlt. 
(a) - Ohio WQC (2002) for Ohio River Drainage Basin if available, or EPA Human Health VWter Quality Criteria (2008). 

J:1lndl_Servlca1Prajact FHaatAKStaal (see Rem-Eng POO)IHamNtDn. OMolHHRAtDL Screentsrirface water.xtsMin 08 Exceeds 2/12/2008 



TableifSD 
Detection Limit EvaluaUon - Chemicals Never Delected in Surface VIMer - Conslltuents Ucjdng Screening Levels 

AOC19 92-52-4 Ti.l^iphiiiiniyj ugA 9.3 NA i 9.3 NA 
'AOC ie 7S-34-3 ll.l-Olchloroethane ug/1 i 1 ' i NA 1 NA 
Ao'ciS 10543-4 |l,2-Dlbramaethane ugA 1 i NA 1 NA 
AOC 19 10550-1 ugA 1 9.3 ! j NA i 9.3 "" NA"" 
Aocig 806-20-2 i2,6i>lnlti^luene .m. . 9.3" NA 9.3 NA ...1 .j 
AOC 19 78-953 |2-autanone ugA 15. : NA 5 NA 
AOC 19 591-750 i2-Hex8none ugA 5 i NA. 5 NA i „. i 
AOC 19 91-57-0 |2-Methylnaphthalene ugA " 53" ' r NA 53 NA 
AOC 19 8574-4 i2-NHroanllne ypfl, 47 r 1 NA 47 NA 1 
AOC 19 8575-5 ]5NltiDphend ugA 9.3 ; . 1 NA "53 NA "i 
A0C19 95052 |5NI1n)aninne ugA i 1 NA 47 NA '""""" 1 "I 
AOC 19 101-55-3 l^remophenylphenyl eiher 9.3 NA 'i 9.3 ! f NA i"""" i 
AOC 19 55557 

... . 
ugA ; '" ""'9.3 ' NA 

j 
9.3 NA 1 1 ' 

AOC 19 105-47-8 14-ChloroanllIna ugii 9.3 i i NA 53 liiA 1 
AOC 19 700572-3 "t^hloraphenylphenyi eitier ugA 9.3 ' NA 9:3 NA 
AOC 19 10501-0 |5NHroaninne ugA ; 47 i NA 47 NA 1 
AOC19 10502-7 {5NlbiDphencri _,....U8A_ ; _...« ; __ i NA 47 NA i 1 J 
AOC 19 98-852 lAo^phenone ugA ; 9.3 • NA " : 53 NA 1 1 i 
AOC 19 100-52-7 jBanzaldeliyde ugA 9.3 NA 9.3 NA I 1 ' 
AOC 19 191-252 !Behzo(g.h.l)fierylena fgA 0.19 ! NA . 0.19 NA 'i 
AOC 19 " 111451 ugA 9.3 NA 9.3 i NA 1 j 
AOC 19 1 7527-4 iBromodlchlaromethane iig/l 1 NA 1. .. ... NA 
AOC 19 74-859 iBromomethene ugA 2 ! "l« 2 NA 
AOC 19 105052 ICaprolactem ._...UBL-

! 
NA 47 NA 

^ciS" 85758 iCarbazole ugA ; 9.3 NA i 9.3 NA 1 1 
[AOC 19 75150 ICeibon dlsuMde . MOfl 1 NA I 1 NA 1 
AOC 19 75053 IChloroethane ugA "'"2 NA 2 NA "1 ^ 
AOC 19 75053 iChlomelhane "Bfl . .. 2 NA ! 2 NA 
AOC 19 7587-3 Chloibmelhana ugA 1 • • • 2 • 1 NA .2 NA 1 : 
AOC 19 10081-01-5 [ds-1,50lGhlarDprDpene ugA : 1 NA ..... 1 j NA i 1 j 
AOC 19 11582-7 ICyclohexahe ugA ; ^ NA 1 NA : • j 

AOC 19 132-84-9 'Dbenzohiran ugA 913 NA 9.3 NA 1 
AOC 19 ! 7571-8 1 DIchlorodllluatDmathane ugA • 1 _L NA 

j. 
1 NA . ' 1 

AOC 19 ! 85052 iDlethylphtheleta ugA : 9.3 NA ! 9.3 NA 1 
AOC 19 85752 Dl5butylphthalalB ugA : 9.3 NA 9.3 NA i 
AOC 19 117-050 iDI-n-octylphthalate ugd 9.3 1 NA 9.3 NA i 
AOC 19 98-82-8 jlsopiopytbenzene ugA 1 ...; NA 1 NA 1 

lAOC 19 79-20-9 jMelhyl ecetate ugA 10 : NA 10 NA 
iAOC19 , 108-87-2 jMethyl^ctohexane ; U9A__ ; 1 i ! NA 1 NA 1 
AOC 19 1835054 iMethyMert-bulyl-ether ugA j 1 NA " f NA i 
AOC 19 95457 {o-Cresal:(2-Methylphenol) ugA 9.3 NA 53 NA 1 
AOC 19 108-44-5 l^resol '(4-Methyiphanoj) ugA 9.3 NA 9.3 NA 1 
'AOC 19 8M1-0 IPhenahthrehe . uflA 0.19 i NA 0.19 NA i" 
AOC 19 [ 744i52M ISIIver i. ugA 1.1 "NA 1.1 1 NA 
AOC 19 75854 1 Trtchloronuoromethane ! ugA j ; _ NA 1 NA i' 
A6C7 75151 1 i .i .2-fiiciiiioiD-l ,2,2^uoroeth'ane ugA • i J NA 1 j NA 
AOC 7 92-524 |1,1-aiphenyl ugA 

i 1 ! 1 

"NA 0.3 i NA i _ 5 
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betedion Limit Evaluation - Chemlo 
Table I4«b 

I Mever Detected tn Surface Vtater - Constituents Lacking Scraening Levels 

A0C7 
A0C7 

194^7^ 
57117-41-6' 

A0C7 
ATO7 
A0C7 

40321-76-4 
10663-4 
108-60-1 

A0C7 
AOC7 

60851-34-S 
57117-31-4 

A0C7 
A0C7 
A0C7 

51207-31-9 
174601-6 
606363 

A0C7 7603-3 
A0C^7 
iAOCf" 

591-78-6 
91-57-6 

iA0C7 88-74-4 
A0C7 
A0C7 
A0C7 

88-765 
96062 

534-52-1 
A0C7 101-563 
A0C7 56567 
A0C7 106-47-6 
A0C7 700672-3 
jA0C7 10601-6 
A0C7 10602-7 

1.2.3.7;B,6HEXACHL0W0DIBENZO4'.OI0XINi _ 
13A7;6iF'^TACH"LdR0blBEtgbFtji^ 
1 ,2.3.7.6PENTACHL0R0DIBENZ(6P-DI0XIN i 
1,2-Dlbromdettiane 
2.2'-Oxyfals(1-Chloropropane) 
2.3.4.6.7.8-HEXACHLORODIBENZOFURAN 

ug/l ; Q.0OdOO0222 
' ugd " _ • 0.01)0^119 
ugi • : "adoooptmi 
1^ ' 

M 8.6 

NA 
NA 

0.000000222 
"o.6ooo(ipii6' 
0.000000211 NA 

2t3AJ.8^EiaACHL6RdblBSiZOFURAN~ ' ugii 
2,3,7,6TETRACHL0R0DIBEN20FURAN 
2,3.7.6TETRACHLORODIBENZO-P-DIOXIN 
2,^lnHimoluena 
2-Butanone 

.M.. 

0.000000207 
0.000000115 

NA 9.3 
NA 0.000000207 
NA O;aOO0OOl15 

0.000000346 
0.000000165 

9.6 

NA 

NA" 

NA 
NA 

NA" 
0.000000346 
0.000000165'V 

9.3 

NA 

"NA ' 

2-Hexanone 
ugd 

JlC 
2^^naphttialene_ . _ ugfl 
2-Nljr^'iibie - - - • 

: 

2-Nltn>phmol 
3-Nltn»nllne 

9.6 
4^-

M. ; 8.6 

NA. 
jw 
NA~ 

5 NA 6 
5 L_ '5 

9.3 ._NA_ 
KM 
NA 

47 NA 
0.3 NA 

4.6-Dlnltro-2-methYlphenol 
4-Bnimoplienylptienyl ettier 

.... i..., 
48 

NA 
tiiA" 

47 
'47" 

NA 
NA' 

4-Chlori>3-metliylptienol 
9.6 

4-Clilaraanllne 
4-Ctilon)plienylptienyl eOier 

ugA 
ugfl 

M 

A0C7 
4-Nltniphanol 

98-662 lAceiophmne 
A0C7 10652-7 
A0C7 191-243 
A0C7 11131-1 

BmMjOihJ)(!ery!w 

A0C7 
A0C7 
A0C7 
A0C7 
IA0C7 
AOC7 
,A0C7 
A0C7 
A0C7 
A0C7 

7627-4 
*74369 

Bls(2-Chloroettioxy)methane 

106662 Capwiactam 
86743 Cartmzole 
76160 
76063 
760O3 
67-^ 

"74373 
156-562 

1A0C7 10061313 ds-l .O-Olctiloropropene 
!AOC7 _ : _ J 16M:7 Clf^^e" • Z 

BeiizaWehyde 

Bnimodlcliloromelhane 
Bnn 

HS|A... 
..itfL 

ugfl 
:.yaA_. 
. ye?.. 

9.6 
8.8" 
03 

"49' 

NA 
NA 

9.3 
9.3 

NA 
NA 

48 
9.6 
48 

Caibon disulfide 

...yflfl..... 
.y9A.,_. 

UgA 
.JdgA 

ugfl 

0.2 
"9.6 

2 '1"" 
• 47 I ' 

9.6 

Chloreethane 
Ghloroettiane 

.._U9A.-. 

CMonifonn 
."OL 

Chlor 
cl6l.2-Dlchloni 

i _ UgA 
T. , ugji" 

ugfl... 
. UgA. 

UgA 

NA 9.3 "NA" 6 
"NA i 47 NA 5 

NA 47 NA 5 
NA 9.3 ~IM 5 
NA 4.8 'NA 5 
NA 0.19 NA i 5 
NA 9.3 NA ; 5 i 

...NA . ; i KM ; 5 J 
NA-
NA 9.3 
NA 
NA 
NA 
NA 

9.3 

NA 
NA 
NA 
NA 

... 

NA 1 
i •..." .J' 

! NA 1 
"i 1 i NA 
i • '."."17" NA i . .. -...1 1 

NA 5 
NA 5 
IM '' 5 ! 
MA 5 
NA' 5 

Jl^ : 5 ! 
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Tibia H4D 
Detection Umtt EvaluaUoh - Cliemtcats Never Delected In Surface Water- Conatitiients lectdna Screening t^a 

A0C7 
A0C7' 
MC>. 
AdC~7 
A0C7 
A0C7 
A0e7 

DUmcWptdhatate 
liwHifopytbenaene 

7MO-0_ Jli^ylacetate 
n>»7-2 J {Memjifj^Gt^exajie 
1634^ " lii^yHiit^uM^ito 

lo^reeoTig-Mr 9fc48-7 S!L 
3S001-02-0 lOCTACHLORODIBENZOFUIMN 

ugfl__ i _ 1 _ 
" jug« - 9.6 _ 

ugfl' aooiioose 
A0C7 I 326S47-9 lOCTACHLORODiaENZO-P-DIOXIN 
A0C7 
,^7 
A0C7 
AOC7 
River 
Rhrer 
l^r 

10^44-5 |fhCrBMj(^ettiylpJienol)_ _ 
IPheiianlhrene _ _ 

74^22-4 I8!!y»r_ 
ITri^rojiiraiOTO^e^ ' _ 

7M^r "TCl.ttrlcti 
~"'9M2-4" irV-BlpJ)^ 

ugfl 

"M 

0.000012209 
9.6 

-U--
JOrt 
y9?,_ 
ugA 

0^2 
"l.f 

1 

--'r- • 

75:34-3 H.l-Dlchlonielliane i .UB!!_ 

River 10633-4 il,2-DtbnmoeU)ane 
River 10830-1 j2,2'-6xybls(13hl~0fDpropane) 
River 606-20-2 

|Rlver 76333 l23ulanone 
River 591-783 l2-Hexanone 
River 91373 p-Methytnephltialene 
River 68-74-4 '2-Nltroaninne 
River " 88-75-5 12-Nltrophenal 

"B?. . 

jjgfl 
ugA 

1 
Vo' ..... 

..... 

'id 

IM 
NA" 

KIA 
NA; 
NA 
NA 
NA" 
NA 
NA 
IM 

9.3 
NA 
NA" 

0^000036 
b.00bdi2'209~ 

NA 
NA 

9.3 NA 
0.19 
a8 

1 ' 

NA 

"MA" 
NA NA 

- .!y.... ....J.... 

IRIver 9941&.2 {3^ltroanlDne 
River 
River 
River 

: 534-52-1 !4.S43lnltro-2-nielhylphenol 

jigA 
.M9/I 

..y.w?.. 

10 

i 
5_ 

JP 
51" 
id 

NA" 
NA 
„ 

NA^ 
"NA 
NA 

9.3 NA 
NA 
NA 

9.3 NA 
9.3 JiA 

NA 

....;. 

NA 

51 

101-653 |4-BrD 

River 
59-50-7 l4-Chlo^>3^llett^Ylpt^enol 
106-473 4-Chloraannine 

Rher 
River 
River 

106313 

jigA^ I 

7d05-7M !4:Chloniptienylplie"nyl elher 

10632-7 
jRlver 

i4-Nllroanlllne. 
l4-Nllrbphenol 

River 
98^2 lAcetophendne 

idver 
J 106S2-7 iBenzeMehyda 

ugA 

."SI?.. 
ugA 

..id/!.. 
Md'! 

.J uofl 

51 _ 
" 10 
"id 

10 

61 
"61" 

r~" 

. . ... 1 NA 9.3 NA 5'"" 
NA 47 NA 5 
NA '9'.3 'NA 5 
NA 47 NA 5 
NA 47 NA 5_.._ i 
NA 9.3 NA 5 
NA 9.3 NA 5 

^ NA 0.3 NA I 5 
NA d.'3 NA 5 
NA '47 NA '5 ; 
NA 47 NA 

River 
River 

191-24-2 [Bena)(g.h.l)peiylene 
ili'-91-1 " lBls(2-Chlorobffi^)tnethane" 

.1 

" 7M74 
River 

jBromodlctiloromethane 
iBiDmomelhane 

River 
River 

i 10530-2 ICaprolactam 
66-743 ICeibazole 

River 
River 

75-153 jCeri Hilflde 

River 
75363 
75^ 

IChjareelhane 
iChloroalliane 

iRlver 74373 iChtoromelhane 
River ; 10061313 
River 11032-7 

..M. .m. 
ugA 

.....yBfl., 
J195 . 

... "M 

.H.95. 
ugA 

10 
sf" 

NA 
'NA 

jCyclohexane ugA 

9.3 
"dj" 

NA 
NA 

NA 0.19 NA ~5 
NA 9.3 NA 5 
NA 
NA' 

J^_ 
NA 

Nl^' 
NA 

"'NA 
NA 
NA 

1 
""2" 
47 

NA 
NA 
NA 

.....i ... »:3 .... NA 5 
1 NA 5 
2 'NA 5 
2 " NA 5" 

: ;. "2 I 1 'NA" 5 
; 1 ' NA S 
; ... .1 ... NA : 5 
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Table H^D 
Detection Limit Evaluation - Chemlcaie Never Detected In Surface WUar - ConsWuents Lacking Screening Levels 

Notes: 
DL-Detection Limit. 
(a) - Olilo WQC (2002) tor Olilo River Drainage Basin If available, or EPA Human Heattti Water Quality Ciltsrta (2008). 
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Appendix | 
Background Evaluation for Soil 

As part of the uncertainty evaluation for the HHRA for the fbrmer ARMCO Hamilton Site, a statistical 
analysis of soil data was conducted to determine whether or hot concentrations of specific COPCs in 
the exposure areas evaluated, in the HHRA are consistent with concentrations in t>ackground samples. 
In accordance with USEPA guidance (USEPA, 2002b), the CERCLA program does not require dean 
up to concentrations below natural or anthropogenic background levels. 

The background comparison was conducted in accordance wkh the USEPA Guidance for Comparing 
Badtground and Chamical ConcenfraSons in Soil for CERCLA Sites (USEPA, 2002a), and as 
documented in responses to USEPA's comments on the draft HHRA. Comments were providied by 
USEPA on August 3, 2007 on the Draft HHRA for the fonner ARMCO Hamilton Site. The comments 
requested clarification of techniques used to conduct the statistical analysis used in the 2006 draft 
HHRA in light of technical guidance (USEPA, 2007a) and updated ProUCL software (version 4.00.02; 
USEPA, 2007b) published after the subhiittai of the Draft HHRA in the Response to Comments 
(induded as Appendix K of the Final HHRA), AK Steel darified the process and assumptions, and 
USEPA agreed to allow the statistioai evaluation from the Draft HHRA to be finalized as is for AOCs 
where no additional data were to be collected (AOC 1, AOC 2, AOC 16/21, ACC 19 and Block A). 
Statistical analysis of AOCs where ni^ soil data were collected (AOC 13, Southern Parcel, and AOC 
22 - a new area not induded in the draft Ri or draft HHRA) would be conducted using ProUCL 
4.00.02, consistent with guidance provided by USEPA (2007a) to support the software. In addition, fbr 
a couple of key inorganics (arsenic and lead), the laackground evaluation was performed for 
subsurface soil as well as surface sOil. In general, ttie statistical evaluation presented in the 
Addendum foiicws the same theories as that presented in the Draft HHRA. Subtle differences include 
the specific test selected and treatment of non-detected values. 

1.1 Data Sets Used In the Statistical Evaluation 

This section provides an ovenriew of the approach and statistical calculations performed. Additional 
details concerning the caicuiations are provided in Section 1.2. 

As described in the U.S. EPA's (2002) Guidance fbr Comparing Background and Chemicai 
Concentrations in SoS fbr CERCLA Sitas and consistent with the U.S. EPA-approved Work Plan 
(ENSR, 2005), sampling station locations were selected foliowing a Targeted Sampling Design' 
vyhere prior knowledge of site-related factors were incorporated Into the process of station location. 
The targeted sampling design was developed to meet the fbliowing criteria: 

• Sampling stations were selected that were representative of the defined area of interest; 
and 
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• Stations witti slifiijar physical characteristics were selected to minimize the sampling 
error, as described in the study d^ quality objective (DQO) proceiss (U.S. EPA, 

.2001b). 

As part of the Ri/FS program, twelve background surface soil samples and nine background 
subsurface soil samples were collected from areas that have not been influenced by current or 
prerious site activities arid are similar iri basic characteristics to the soil at the site: These samples are 
identified In Table 3-6 of the iiilHRA report. Sections 2.10 and 4.28 of the Draft Ri/FS Repdiit (ENSR, 
2006) discuss the background soil Sarnpiing and analysis perfbrtned for the Site. 

Surface soil data for the Site were divided into the human health exposure areas evaluated in the 
HHRA, as described in Section 5.3 of the HHRA report; 

• AOC 1 - Sludge iaydowri area; 

• AOC 2-Closed landfill; 

• AOC i 8 and AOC 21 (On-site portion of fomner COG pipeline and Wooded area); 

• AOC 19 (Off-site portion of former COG pipeline); 

• Block A Slag piles; 

• ̂ uthern Parcel (excluding AOC 13); 

• AOC 13; and 

• AOC 22 (Riparian Area). 

Each e^osure area was oohfipafed to background separately. The details of the statistical methods 
are dlsciiissiEid in the foiiowing Sectibri, foiibwed by the results of the analyses. The results for the 
SbUthefn Parcel, AOC 13, arid AOC 22 (Riparian Area), are provided in an Addendum that comes at 
the end of this Apperidix. 

1.2 Statistical Ariaiysis Methods for AG01, AOC 2, AOC 18/21, AOC 19 and Block A 

Cheriilcai Seiectlori for Background Evaiuation 

Surface soil samples boiieeled ftprn the former ARMCO Hamilton site and surrounding background 
sites were analyzed for an extensive list of constituents. Statistical calculations were performed for a 
subsef of the chemicals detected in soil at AOC 1, AOC 2, AOC 18/21, AOC 19 and Blc^ A. The 
chemicals included In the backgrburid evaluation were those identified in the HHRA results to be the 
primafy risk drivers In surface soil. The following chemicals were considered in the background 
evaluation: aluminum, antimony, arsenic, iron, manganese, mercury, vanadium, and benzo(a)pyrene 
toxic equivalents (BaP-TE). Antimony was not detected in the background samples, therefore was not 
included in the statisticai evaluation. 
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Treatment of Non-Detects 

Because the datasets that included a large percentage of non-detects were excluded, the non-detect 
values in the remaining data sets were assumed not to introduce significant statistical bias. Therefore, 
all non-detect values were replaced with Vi the value of the sample quantitation limit (SQL) for the 
purposes of calculating the statistics. Where % the SQL was greater than the highest detected 
concentrations, the sample results for the non-detect were eliminated from the analysis. 

Tests for Normality 

Each constituent in each dataset was tested to determine whether the data were normally or 
lognormally distributed. The Shapiro-Wilk's test was used for this determination (a=0.10). To evaluate 
a lognormal distribution, the data were transformed by calculating the natural logarithm of each 
concentration. If both untransformed and log-tranformed data were nonnally distributed, 
untransformed data were selected for the analysis. Generalized statistical references describing the 
various methods are listed in the references at the erid of this appendix. 

Parametric Comparison of Means 

For any individual chemical, where both the exposure area and background dataset distributions were 
normal or lognomial, the Student's t-test (CF 0.10) was used to compare the exposure area mean to 
the background mean. The variances of each paired dataset were calculated, and compared using an 
F-test (0=0.10). The t-test for either equal or unequal variance was used, as appropriate. For the 
lognormally distributed data sets, all calculations were perfomned on ttie log-transformed data, 

Non-Parametric Comparison of Populations 

For any individual chemical, if the distribution of either the exposure area or background datasets was 
neither normally nor lognormally distributed, or if the distributions were mixed, then a non-parametric 
comparison was necessary. The Wilcoxon Rank-Sum Test (also known as the Mann-Whitney U Test) 
was used for the non-parametric comparison (a=0.10). 

Hypothesis Testing 

The surface soil data from each exposure area was evaluated against background data using 
statistical Background Test Form 2 from the U.S. EPA Guidance for Comparing Background and 
Chamical Concantrations in Son for CERCLA Sites (U.S. EPA, 2002a). Background Test Form 2 
requires a strict burden of proof by selecting the null hypothesis that the chemical concentration in 
potentially contaminated areas exceeds background by more than a substantial difference S (A > S). 
This approach favors the protection of the environment (U.S. EPA, 2002a). A significant difference (S) 
of one standard deviation (Isd) of the background dataset was selected to provide a reasonable ability 
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to distinguish differences between datasets. if background data were normally or iognomially 
distributed, S was calculated as 1sd, with sd calculated In log-space for lognormaily distributed data, if 
the background data were neither normally nor lognormaily distributed, a pe^ntile value was 
calculated ^ulvalent to the mean plus one standard deviation In a normally distnbuted data set 
(84.13"' percentile). The S for nonparametric tests was deterrnlned as the difference betwedn the 
84.13"'percentile and the median (50"* percentile). 

Figure 1-1 provides a graphical depiction of the test selection criteria. The specific statistical tests 
performed, and the S selected, are specified in Tables 1-1 a-e. The specific hypotheses to be used In 
the Statistical evaluation are as stated in Test Form 2 (USEPA, 2002a); 

Ho: The mean of the contartiihant concentration in the exposure area dataset is greater than 
or equal to the mean of the background dataset by S (A > S) where, S = Isd of the 
upstre^ data set (UsH^Uback+S). 

HA: The mean of the contarninant concentration In the exposure area dataset does not 
exceed the mean of the background dataset by S (A £ S)(u,ita<Uback+S). 

If the null hypothesis HQ IS rejected. It can be concluded with statistical significance that the mean of 
the exposure area data set is not significantly greater than the mean of the background dataset, or 
that. In general, the exposure area Is consistent with background. If the null hypothesis Is not rejected, 
it was assumed that the mean from the exposure area dataset may be greater than the mean of the 
background dataset, although this Is not a statistically significant conclusion. This hypothesis was 
tested at the 0.10 level of significance (a = 0.10). 

Evaluation of Power 

The power represents the ability of the test to reject the huil hypothesis; specifically, are there enough 
samples to make it theoreticaliy possible to reject the nuii hypothesis? Because of the structure of the 
null hypothesis (U.S. EPA Test Form 2), Insufficienf power may result In a Type II error; the Incorrect 
acceptance of the null hypothesis, that the exposure area data are greater than the background data. 
A power of 80^90% Is the Intended target for the statistical comparisons. 

For the parametric t-tests, the power of each comparison was calculated. These results can be used to 
aid the Ihterpretatlon of statistical results, and may be useful to Identify date gaps. Power was not 
calculated for non-parametric WllCoxon Rank Sum tests. Although power has not been calculated for 
the npnrparametric Wllcoxon Rank Sum tests, the rejection of the null hypothesis Indicates that power 
was sufficient. 

1.3 Results of Statistical Analyses for AOC1. AOC 2. AOC18/21. AOC19 and Block A 

The statistical software State 8.2 was used to perform the statistical calculations. Raw results tejm the 
State 8.2 program are attached to this Appendix. The distributions of the constituents from the site and 
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background datasets are presented in Tables 1-1 a-e. The results Indicate a mixture of normally, 
lognormally, and not normally dlistributed data. 

A0C1 vs. Background 

In the AOCi vs. Background evaluation, parametric tests were run using untransfbrmed data for 
aluminum and vanadium, parametric tests were run using log-transformed data for manganese and 
B(a)P TE. Non-parametric tests were run for the remaining 3 constituents. Including arsenic. Iron, and 
mercury. The step-by-step summary of the statistical results Is presented In Table 1-1 a. 

The null hypothesis was rejected for one parametric t-test (B(a)P-TE, log-transformed data) and two 
non-parametric Wllcoxon Rank Sum tests (arsenic and mercury). Indicating concentrations tor these 
constituents are consistent with the background dataset. For the remaining constituents, the null 
hypothesis was not rejected. Indicating either the exposure area dataset Is greater than the 
Background dataset, or that the test did not have sufficient power to recognize a difference. 
Examination of power calculations, where available (t-tests). Indicates power ranged from 11% to > 
99%. The power was adequate to evaluate the log-translbrmed datasets for manganese and B(a)P -
TE, however power was less than 70% In the evaluation of aluminum and vanadium. 

AOC18_21 vs. Background 

In the AOC18_21 vs. Background evaluation, parametric tests were run using untransfbrmed data for 
aluminum and log-transformed data for vanadium. Non-parametric tests were run for the remaining five 
constituents. Including arsenic. Iron, manganese, mercury, and B(a)P-TE. The step-by-step summary 
of the statistical results Is presented In Table 1-1 b. 

The null hypothesis was rejected for fbur non-parametric Wllcoxon Rank Sum tests (arsenic. Iron, 
mercury, and B(a)P-TE), Indicating concentrations for these constituents In AOC18_21 are consistent 
with Background. For the remaining three constituents, the null hypothesis was not rejected. Indicating 
either the constituent concentrations In the AOC18_21 dataset are greater than the Background 
dataset, or that the test did not have sufficient power to recognize a difference. Examination of power 
calculations, where available (t-tests). Indicates power ranged from 13% (vanadium) to 94% 
(aluminum), so power Is likely to be Insufficient for the evaluation of vanadium. 

A0Cf9 vs. Background 

In the AOCI 9 vs. Background evaluation, parametric tests were run using untransfbrmed data fbr 
aluminum and vanadium, parametric tests were run using log-transformed data for manganese arid 
B(a)P-TE. Non-parametric tests were run for the remaining three constituents. Including arsenic. Iron, 
and mercury. Tfie step-by-step summary of the statistical results Is presented In Table 1-1 c. 

The null hypothesis was rejected fbr three non-parametric Wllcoxon Rank Sum tests (arsenic. Iron, and 
mercury). Indicating concentrations for these constltuerits In AOCI 9 are consistent with Background. 
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The hull hypothesis was also rejected for the two parametric tests using log-transformed data 
(rhanganese and B(a)P-TE). For the remaining two coristituents, the null hypothesis was not rejected, 
indicating either the constituent concentrations in the A0C19 dataset are greater than the Background 
dataset, or that the test did not have sufficient power to recognize a difference. Examination of power 
Calculations, where available (t-tests), indicates power ranged fiom 15% to 99%, with power likely 
insufficient to evaluate aluminum and vanadium. 

A0C2 VS, Background 

In the A0C2 vs. Background evaluation, parametric tests were mh using untransfbrmed data for 
aluminum and vanadium, and parametric tests were run using lOg-transfbrfned data for arsenic, 
manganese, and B(a)P-TE. Non-pararnetric tests were run fbr the remaining two constituents, 
including iron, ahd mercury. The step-by-step summary Of the statistical results is presented in Table I-
1d. 

The null hypothesis was rejected fbr the two non-parametric Wilcoxon Rank Sum tests (iron, and 
mercury), indicating concentrations for these constituents in A0C2 are consistent with Background. 
The null hypothesis was also rejected fbr two parametric tests using log-transforimed dafe (arsenic and 
B(a)P-TE). For the remaining three constituents, the null hypothesis was not rejected, indicating either 
the constituent concentrations in the A0C2 dataset are greater than the Background dataset, or that 
the test did not have sufficient power to recognize a difference: Examination of power calculations, 
where available (t'^tests), indicates pow^ ranged from 34% to > 99%, with power likely insufficient tb 
evaluate aluminum, manganese, and vanadium. 

Block A vs. Background 

In the Block A vs. Background evaluation, parametric tests were run using log-transfbrmed data fbr 
arsenic, manganese, and vanadium. Non-parametric tests were run fbr the remaining four 
constituents, including aluminum, iron, mercury, and B(a)P-TE. The step-by-step summary of the 
statistical results is presented in Table 1-1 e. 

The null hypothesis was rejected fbr the two non-parametric Wilcoxon Rank Sum tests (mercury and 
B(a)P-TE), indicating concentrations for these constituents in Block A are consistent with Background. 
The null hypothesis vyas also rejected for one parametric test using log-transfbrmed data (arsenic). 
Fbr the remaining fbur constituents, the null hypothesis was not rejected, indicating either the 
constituent concentrations in the Block A dataset are greater than the Background dataset, or that the 
test did not have sufticient power to recognize a difference. Examination of power calculations, where 
available (t-tests), indicates power ranged from 13% (vanadium) to 100%, with power likely insufficient 
to evaluate vanadium. 

Summary of Data Comparisons 
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Based on the evaluation of the five exposure areas compared to background, it could not bie ruled out 
(i.e., the nuli hypothesis could not be rejected) that the surface soil concentrations of aiuminum and 
vanadium in ail five exposure areas may exceed Background by more than S. Surface soil 
concentrations of manganese may exceed Background by more than S in four of the five exposure 
areas. Manganese is consi^nt with Background in AOC19. Surface soil concentrations of iron may 
exceed Background by more than S in two of five areas. Iron is consistent with Background in AOC 2, 
AOC18_21, and AOC 19. Surface soil concentrations of arsenic, mercury and B(a)P-TE are 
consistent with Background in all five areas. 

1.4 Uncertainties 

In general, the statistical analysis was conducted in order to reduce uncertainties in the HHRA 
evaluation of surface soil at the former ARMCO Hamilton site. However, there are specific 
uncertainties associated with the statistical analysis. None of the datasets assessed in the statistical 
evaluation were quantitatively examined for outliers. In general, the presence of outliers would tend to 
make two different groups of data look different, when they in fact might be more similar if the outlier(s) 
were to be omitted. 

vyfhere the Background data were normally distributed, S was defined as one standard deviation, 
regardless of the test used to compare to other data sets. For all tests where the Background data 
were not normally distributed, a non-parametric test was used and a non-parametric S was 
calculated. The value selected for S (the difference between the median and the 84.13*" percentile of 
the data) is equivalent to one standard deviation above the mean in a normally distributed data set. 
One standard deviation was selected for ease of statistical implementation and may or may not have 
significance from a human health risk perspective in the HHRA. 

1.5 Conciusions for AOC 1. AOC 2. AOC 18^1, AOC 19 and Block A 

This statisticai evaluation compared the concentration of specific constituents in surface soil in five 
exposure areas to site-specific Background surface soil concentrations. The results of this ^tisticai 
evaluation indicate that aluminum and vanadium were not consistent with background at ail five 
exposure areas, concentrations of manganese were not consistent with background at four exposure 
areas, and that concentrations of iron were not consistent with background at two of the five exposure 
areas. Arsenic, mercury, and B(a)P-TE were found to be consistent with background at all five 
exposure areas. 
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1.7 Addendum: Soil Background Evaluation 

this addendum to Appendix I augments the bacKground statisticai evaluation desciibed above, in 
addition to presenting the statistical analysis using the new soil data for AOC 13, Southern Parcel, and 
AOC 22 (Riparian Area), results are presented for arsenic and lead in combined surface and 
subsurbce soil in ail exposure areas. Based on the risk results, inorganics in subsurface sOii are 
generally not risk drivers. However, because of the influence of background levels of arsenic on risk 
results, a background evaluation was also perfbmied for arsenic in ail areas. Lead was also identified 
as an inorganic of interest in combined soil for some areas (e.g., AOC 1), and was therefore included 
in the combined sur^ce and subsurface soil background evaluation. To be consistent with the 
combined soil exposure point concentrations used in the HHRA, surface and subsurftk^ background 
samples were combined for the background evaluation. The updated background statisticai evaluation 
presented in this addendum was performed using ProUCL 4.00.02, consistent with AK Steel's 
discussions with USEPA (see Response to Comments in Appendix K) and in accordance with 
guidance provided by USEPA (2007a) to support the software. 

1.8 Data Sets Used in the Updated Statistical Evaluation 

In July 2008, new soil data were collected at AOC 13, AOC 22 (Riparian Area), and Southern Parcel. 
No new data were collected for the background soil. Ail soil samples for both the Site and background 
data were divided into two data sets: surface soil and subsurface soil. Consistent with the soil depth 
dassHication scheme used in the HHRA, samples with a depth of less than or equal to 2 feet below 
ground surface were classified as surface sOii whereas deeper soil (i.e., greater than 2 feet below 
ground surface) were classified as subsurface soil. The combined soli data set consisted of ail soil 
samples, surface and subsurfece. The foilowing comparisons were statisticaily analyzed: 

SurfarpgSpil: 

• AOC 13 vs. Background 
• AOC 22 (Riparian Area) vs. Background 
• Southem Parcel vs. Background 

Combined Soil: 

• AOC 1 vs. Background 
• AOC 2 vs. Background 
• AOC 18 and 21 vs. Background 
• AOC 19 vs. Background 
• Block A vs. Background 
• AOC 13 vs. Background 
• Southem Parcel vs. Background 
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A 'combined soil' evaluation was nOt performed for AOC 22 (Riparian Area) because AOC 22 samples 
were collected at deptiis of less ttian or equal to 2 feet and were therefore classified as surface soil. 

1.9 Chemical Seiectioh 

Only a subset of the chemicals that were detected in the soil sarhples collected from the fonner 
ARMCO Harnilton site were analyzed in this statistical evaluation. Chemicals included in this 
background evaluation were those identified in the revised HHRA results to be the primary risk drivers 
in either the surtece soil or combined soil pathways. For surface soil the following chemicals were 
evaluated: Aluminum, Arsenic, Iron, Lead, Manganese, Vanadium, and B(a)P-TE. For combined soil. 
Arsenic arid Lead were evaluated. 

1.10 Updated Statistical Analysis Methodology 

USEPA (2002a) Guidance for Comparing Background and Chemical Concentration in Soil fbr 
CERCLA Sites was used as the primary source for the development of the methodology used in this 
evaluation. ProUCL version 4.00.02 (USEPA, 2007b) is statistical software thait uses as its basis for 
background evaluations USEPA (2002a) Guidance for Comparing Background and Chemical 
Concentration in Soil for CERCLA Sites. The USEPA ProUCL Technical Guide (USEPA, 2007a) was 
used as a reference for selection of specific statistical tests, based on the attributes of the data sets. 
The output files from the PrOUCL software are included in Attachments 1, 2, and 4 and the output files 
for the State program are included in Attachment 3. Goodness-of-Fit Statistics are included in 
Attachment i-1a arid Mb (surtece soil and combined soil) and hypothesis test results are included in 
Attachmerrt i-2a and i-2b (surface soil and combined soil). Box plots showing each data set are 
included in Attachmerit Ma and i-4b (surface soil and combined soil). The statistical sOtevare 
package State (State CoiporatiOn, 2003) was used to calculate the 84.13*'' and 50*" percentiles needed 
to calculate the Substantial Difference (S), details below. Raw results from the State program are 
included in Attachment i-3a and l-3b (surface soil and combined soil). 

Two-sample hypothesis testing was used to compare the Site date set to the background data set. All 
statistical tests, including the GOF statistics and two-sample hypothesis tests, were run at 90% 
confidence. 

Null and Alternate Hypotheses 

Consistent with USEPA (2002; 2007a), two hypothesis tests were used in this evaluation: Test Fonn 1 
and Test Form 2. The null hypothesis for Test Form 1 states that there is not a statistically significant 
d'tfference between the means of the Site and background date. Test Form 2 requires a strict burden 
of proof to prove the Site is consistent with background by selecting a null hypothesis that the Site 
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mean exceeds the background mean by more than a Substantial Difference (S)V Therefore, while 
Test Form 1 uses a more conservative investigative ievel of A = 0 (i.e., does not allow for S), it has a 
more relaxed burden of proof than Test Form 1. 

The Quantile test uses Test Form 1. The hypotheses used for Test Form 1 are: 

• HQ: The rhean of the Site data set is less than or equal to the mean of the background 
data set. (Psie ^ Mbackgiaiiid) 

• HA: The mean of the Site data set is greater than the mean of the background data set. 
(Mate ^ MbackBiDund) 

The Student's and Satterthwaite's t-tests, the Wilcoxon Mann^Whitney (WMW) test and the Gehan test 
use Test Forrh 2 (USEPA, 2002). The hypotheses used for Test Form 2 are: 

• Ho: The mean of the Site data set is greater than or equal to the mean of the 
background data set. (psto ̂  Pbackgniund + S) 

• HA: The mean of the Site data set is less than the mean of the background data set. 
(MSito < Mbackground + S) 

Calculation of the Substantial Difference (S) 

S is the Substantial Difference and is used in the hypotheses for Test Form 2 (USEPA, 2002, 2007a). 
Consistent with the statistical evaluation presented in the Draft HHRA, S used in this evaluation was 
equal to one standard deviation (SD) in the background data set. S was calculated in the following 
manner 

• S was calculated as 1 SD only if botti the Site and Background data sets had a 
frequency of detection (FOD) of 100% and the Background was normally distributed. 

• I n all other cases, statistical were calculated using nonparametric techniques, and 1 
SD was approximated by the difference between the 84.13^ and the 50*" percentiles. 
The 84.13*" percentile of the data approximates one standard deviation of a data set 
On a normal cunre, the arithmetic mean plus 1 SD corresponds to the 84.13*" 
percentile of a data set. 

Statistical Analysis Procedure 

Table l-2a and Table l-2b provide a step-by-step presenMion of the background evaluation for 
surface soil and combined soil, respectively. This section provides a detailed explanation of the 

^ The calculation of S is explained In the next section. 
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methodology lised^ Figure 1-2 also presents a graphical deletion of the test selection process. The 
test selection process and data analysis fbUpw USEPA (2007a) guidance. 

Validity of Background Evaluation 

Two sample hypothesis testing was conducted for data sets with greater than 8 detected results, if 
either the Site or background data set had less than 8 samples, no statistical evaluation was 
conducted. 

Statisticai Test Selection 

Two parametric tests, the Satterthwaite's and Student's t-tests, and three non-parametric tests, the 
Quantile test, the WMW test, and the Gehan teSt were used to compare Oie Site and background 
data. In order to select the appropriate test, several characteristics of the data sets were reviewed, 
including the FOD, detection limits of the any non-detect results, and the distribution, or GOF, of each 
data set. the disfributibn was analyzed by ProUCL GOF tests and the data set was concluded to 
normally distributed or not normally distributed (with 90% confidence). The ProUCL GOF test output is 
in Attachment Ma and I-lb. 

The Quantile test, using Test Form 1, was used to initially to evaluate all comparisons. If the null 
hypothesis was rejected and the Site mean was concluded to be greater than the: background mean, 
no other statistical teSts were calculated. If the null hypothesis was not rejected,, then one of tests 
using Test Fbnn 2 waS selected. The Quantile test focuses on the right tails of the data sets and 
therefore can have more power to detect a difference than the two-sample t-test, the WMW or the 
Gehan test (USEPA, 2007b). More details on the statistical test conclusions are detailed in the next 
section. 

Figure 1-2 provides a graphical depiction of the test selection criteria. The specific criteria that 
determine the selection of the second statistical test (if necessary after the Quantile test results) are 
outlined below: 

Parametric 2-Sarriple (-Tests: 

• A parametric 2-sample t-test was used if the Site and Bad^round both had FOD of 
100% and if both Site and background were normally distributed. 

• An F-test was conducted using ProUCL to determine the variance's of the Site and the 
background data set: If the variances are equal the Student's t-test is used, 
satterthwaite's t-test is used if the variances are unequal. 
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Nonpgrametric WMW Test 

• The VVMW was selected in two scenarios; 

1. If the FOD is 100 % tor t>oth Site and background and either Site or 
background is not normally distributed. 

2. if the FOD is iess than 100% but greater than 60% and the detection iimits 
for both data sets are equai. 

Nonoarametric Gehan Test: 

• The Gehan Test is used in two scenarios: 

1. If the FOD is less than 100% but greater than 60% and there are multiple 
detection iimits in the two data sets. 

2. Ifthe FOD is less than 60%. 

Evaluation of Statistical Test Results 

For the t-tests and the Gehan test the null hypothesis was rejected if the calculated p-value was less 
than 0.1. The confidence ievel for the WMW test was also set at 0.1, consistent with the test design 
descrit>ed above. Because the WMW test results output only provides an approximate p-value, it was 
determined that the decision whether or not to reject the null hypothesis would be based not on 
calculated p-value, but using the WMW test statistics, if the caiculated test statistic was iess than the 
test critical value, the null hypothesis was rejected. For the Quantile test, although 90% confidence is 
selected, ProUCL uses an alpha approximated by lookup tables without interpolation. The null 
hypothesis was then rejected or not rejected based on the results in the ProUCL output The results of 
all the two-sample hypothesis tests are provided in Attachment l-2a (surface soil) and Attachment I-
2b (combined soil). 

As discussed in the preceding section, the Quantiie test was the only statistical test run for ail 
comparisons. The rejection of the null hypothesis in Test Form 1 indicates that the Site mean is 
greater than the background mean at a conservative investigation level (A = 0). Therefore, no further 
tests were necessary when the Quantile test rejected the null hypothesis, in addition, this test focuses 
on the right tails of the data sets and therefore can have more power to detect a difference than the 
two-sample t-test, the WMW or the Gehan test (USEPA, 2007b). 

If the Quantile test accepted the null hypothesis, additional tests using Test Fonn 2 (i.e., the t-tests, the 
WMW or the Gehan test) were used to compare the Site and background data sets. The null 
hypothesis in Test Form 2 requires a stricter burden of proof and is considered protective of human 
health and the environment (USEPA, 2007b). 

1.11 Results of the Updated Statistical Analysis 
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Table ><3 provides a summary of the results of this updated statistical analysis for sur^ce soil and 
combined soil in AOC 13, Southem Parcel and AOC 22, and for combined soil in AOC 1, AOC 2, AOC 
18 and 21, AOC 19, Block A. The results for each exposure area are Summarized below. 

AOC 1 vs. Background 

Only combined soil was analyzed in AOC 1. Arsenic and Lead, the only chemicals evaluated for this 
area, were both found to be consistent with background. 

AOC 2 vs. Background 

Only combined soil was analyzed in AOC 2. Arsenic and Lead, the only chemicals evaluated for this 
area, were both found to be consistent with background. 

Ape 18 and 21 vs. Background 

Ohiy combined soil was analyzed for AOC 18 and 21. Arsenic and Lead, the only chemicals evaluated 
for this area, were both found to be cbrisiStent with background. 

AOC 19 vs. Background 

Only combined soil was analyzed for AOC 19. Arsenic and Lead, the only chemicals evaluated for this 
area, were both found to be consistent with background. 

Bkxk A vs. Background 

Only combined soil was analyzed for Block A. Arsenic and Lead, the only chemicals evaluated for this 
area, were both found to be consistent with background. 

AOC13vs.Bad(ground 

in AOC .13 surface soil, Arsenic, iron, Lead, Vanadium and B(a)P-TE were found to be consistent with 
background. In A0C13 combined soil. Arsenic and Lead were the only chemicals evaluated, and both 
were foUnd tO be consistent with background. 

AOC 22 (Riparian ArBa)ys..Back^ound 

in AOC 22 sur^ soil. Aluminum, Arsenic, Iron, Lead, Vanadium, and B(a)P-TE were found to be 
consistent with Background. No evaluation of combined soil was performed for AOC 22 since no 
subsurface soil samples were collected. 
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Southern Parcel vs. Backgpourtd 

In Southern Parcel surfeK» soil, Arsenic, Lead, and B(a)P-TE were found to be consistent with 
background. In Southern Parcel combined soil. Arsenic and Lead were the only chemicals evaluated, 
and both were found to be consistent with background. 

1.12 Summary and Qonclusions of All Background Evaluations 

Table M presents the results from the original and updated statistical analyses. Table 1-4 provides 
updated conclusions on whether the former ARMCO Hamilton site soil samples can be considered 
consistent with background soil samples. Based on these combiried results, the following chemicals 
can be considered consistent with background and for which no further evaluation is necessary; 

Cherpicgls Consistent with Background Surface Soil: 

• AOC 1: Arsenic, Mercury, and B(a)P-TE 
• AOC 2: Arsenic, Iron, Mercury and B(a)P-TE 
• AOC 13: Arsenic, Iron, Lead, Vanadium, and B(a)P-TE 
• AOC 18 and AOC 21: Arsenic, Iron, Mercury, and B(a)P-TE. 
• AOC 19: Arsenic, Iron, Manganese, Mercury and B(a)P-TE 
• AOC 22 (Riparian Area): Aluminum, Arsenic, Iron, Lead, Vanadium, and B(a)P-TE 
• Block A: Arsenic, Mercury, B(a)P-TE 
• Southern Parcel: Arsenic, Lead, and B(a)P-TE 

Chemicals Consistent with Background Combined Soil: 

• AOC 1: Arsenic and Lead 
• AOC 2: Arsenic and Lead 
• AOC 13: Arsenic and Lead 
• AOC 18 and AOC 21: Arsenic and Lead 
• AOC 19: Arsenic and Lead 
• Block A: Arsenic and Lead 
• Southem Parcel: Arsenic and Lead 
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Nul tiy^olhaaaa rofoctod M p.vaiuo < 0.10 and x-acoro < 0 lor \MtS taata 
^v^a that aro aifrdiCMd (1 o-. <0.10) aro boUod. 
z-aeoroa thai ara atgnWcani (U.. <0) aro boUod. 



aeewlte Swisee M HaiWkal Aiwlysls 
MfW AKMCO HUMMM in* 
Aocn 
S-OwslwdsN 

QMsil 

TaatataR Ml Farawetols Taata Ni mnalDto IrlbuUaii Nan-garamaMe 
Taala 

RaaHRs 
laAOCIO 

canatolafd wW 
Rackgraund? 

QMsil 

RaramelrteMaal 

Taallar 

Mast 
g.aaliM 

Taallar 

Maal 
g.valM 
h • 

gawar 

Nan-garamaMe 
Taala 

RaaHRs 
laAOCIO 

canatolafd wW 
Rackgraund? 

QMsil 

RaramelrteMaal vai rtanea Mast 
g.aaliM 

varlai lea Maal 
g.valM 
h • 

gawar 

Nan-garamaMe 
Taala 

RaaHRs 
laAOCIO 

canatolafd wW 
Rackgraund? 

QMsil AOC10 Backflraiml 8 MwdaU 
Lag irana. MRsaiaa rank 84aat 

Maaluaad 

Mast 
g.aaliM F4asl p-

aaatuaa 

Maal 
g.valM 
h • 

gawar 

g'valua 8<caia 

RaaHRs 
laAOCIO 

canatolafd wW 
Rackgraund? 

Alunanum N«LN N^LN algma Yaa 0.0&07 agual 0.2912 0J346 Donolr^adHo No 
Araanic _ LN 84.13% Yas •.0006 3.606 Ra)aclHo »^0•r•-^ 
ban N^LN 84.13% Yas 0.0002 3.737 RaiaclHo • Vao 
Uart^anaM N«LN LN 84.13% Yaa 0.4661 agual 8J818 0.9496 RaiactHo Voo 
Marcury LM — 84.13% Yu 0.0130 2.460 RaJaclHo 'Ifoo 
Vanadtom NaLN N^LN Sigma Yat 0.6779 aguN 0.6800 0.1468 Do not ra)act Ho Ho 
B(a)PTE LN LN 04.13% Yaa 0.1639 aqual 8.8012 0.9769 RaHclHo 

MNb 
8 • OM itanMrd dtvMion (normal i 

t, LN Micalai lo9-normai <lialrib«aion. - indiealo* d 
M) 

8* 84.13% (nol normal dMribuNona) 
Ndl hy^hoMt ra)ac%d if p>valua < 0.10 lor Maati OTKI Maala 
Ni4 hypodMMt ra^Ktad If |>-valua < 0.10 and i-acora < 0 tor ^8 toils 
^>viluas thai ara lignAcanl (i.a., <0.10) ara OoUad. 
z-Kona thai ara lignMcaid (La.. <0) ara boUad. 
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FMW AflMCO HMMMMI Mt 
MMkA 
• - On* 

Ckamtoal 

Taato ta Nun FarainaWc Taato La Nan"garaaiatf1a 
Taato 

RaaalM 
lanaakA 

eaitolotenltolll 
iacfcgraMnd? 

Ckamtoal 

TaaTlar 

Maat gawar 

TOthr — 

Maal 
••vakia 

gawar 

Nan"garaaiatf1a 
Taato 

RaaalM 
lanaakA 

eaitolotenltolll 
iacfcgraMnd? 

Ckamtoal 

va ptonea Maat gawar varlai wa Maal 
••vakia 

gawar 

Nan"garaaiatf1a 
Taato 

RaaalM 
lanaakA 

eaitolotenltolll 
iacfcgraMnd? 

Ckamtoal MaahA «ackfra«Md S RawAala Lag irana. 
Ma 

Wlaaiaa rank F4aat MaatMoad 

Maat 
F4aal •• laalttaa 

Maal 
••vakia 

gawar 

g^vakw Z'Ocora 

RaaalM 
lanaakA 

eaitolotenltolll 
iacfcgraMnd? 

. N«LN tigma Yaa •.•M7 .348t Do not ra)aci He No 
Araanlc IN LN •4.13% Yaa 0.4*44 agual •.•••• 1.0000 fta)aclHo 
Iron LN - •4.13% Yaa 0.5506 0.687 Do not ralad Ho No 
Uanganata N«LN LN •4.13% Yaa 0.4176 aguai 1.0000 1.0000 Do nel ra)ac1 Ho No 
Uareury - > 84.13% Yaa •J888 4.457 Rafael Ho 
VanadlMm LN N*LN tigma Yaa 0.5720 agual 0.1632 0.3685 DorwIrolaclHo No 
B(a)PTE *• LN •4.13% Yaa •.•••1 3.763 RafadHo 

WNh 
8«0fWl 

I, LM lorAormil dWribuNen. • 

8«84.13H (nelfl M) 

Ndi hypolhCMt If p-vahi* < 0.10 for f4oM» ond Hoitt 
Nul hypelhOMt ro)*clod if p>vohio < 0.10 and z>Mor« < 0 lor WRS lotto 
^-valuot thai aro tlgnOcMl O-O-. <0.10) an boUad. 
z-aeorat thai art tignMeanI (l a.. <0) art boWad. 

•% 
-d 



»» •«SC9{SSS£ 



m 
lilgf 

i 

I. i'lliii 

3 



ENSR 
TABLE 1-3 
SUMMARY OF RESULTS OF UPDATED BACKGROUND EVALUATIONS (ADDENDUM) 
ADDENDUM TO STATISTICAL EVALUATION OF BACKGROUND SOIL 
AK STEEL FORMER ARMCO HAMILTON PLANT 
NEW MIAMI, BUTLER COUNTY, OHIO 
BASEUNE HUMAN HEALTH RISK ASSESSMENT 

Bite Data An Comlatant wWt Background (a)T 

AOC1 AOC 3 AOCIIandAOCll AOC1S Block A A0C13 AOC 23 (Riparian Area) Southern Parcel 

Surface loB 
(0-3) 

ComBlnad 
SoH 

Surface SoB 
(0.21 

Combinad 
SoB 

Surface SoB 
(6-3) 

Combinad 
SoB 

Burfaca SoB 
(M) 

Combinad 
Boll 

Surface BoU 
(0-3) 

Comblrwd 
SoB 

Surface SoB 
(M) 

CombkMd 
SoB 

Surface Soil 
(0-3) 

Combinad 
SoB 

Surface Soil 
(0-2) 

Combinad 
SoB 

NA NA NA NA NA NA NA NA NA NA No NA Yaa NC No NA 
Arsanic NA YM NA Yaa NA Yaa NA Yea NA Yaa Yaa Yaa Yaa NC Yaa Yaa 
nwi NA NA NA NA NA NA NA NA NA NA Yaa NA Yaa NC No NA 
Uad NA Vaa NA Yaa NA Yaa NA Yaa NA Yaa Yaa Yaa Yaa NC Yaa Yaa 
Manganaaa NA NA NA NA NA NA NA NA NA NA No NA No NC No NA 
Vanadium NA NA NA NA NA NA NA NA NA NA Yaa NA Yaa NC No NA 
BAP.TE NA NA NA NA NA NA NA NA NA NA Yaa NA Yaa NC Yaa NA 

Nelai: 
BAP-TE • Banzo<a)P yrena Toxicity 1 Eguivatonl. 

uiDmlir.l ^nnno/llfiCPa 9nn7\ anH PAmArsHnn 9nrLt\ Faf ftatait nf ktaliatiral analumit sas TahU L7a fturfsca iQii and Tahia L2b recmhinad Kalli 

NA • Nol appicaUt. ConaliluanU VMra nol includad in lha background avaluation in i\a spaciAad human haath axpoiura area and madia. 
NC • Nal calcutolad. Al aol aarr^t in AOC 22 (Riparian Area) are turfaee ad. 

J:Bnd|.S*rvie«\ProiKl Fla«\AKStt«l (it* Rtm-Eng POO)\Hannillon. Oh(o\HHRA\BacK9round Evaluation\Population.Comparison.SumTabto.xt8 



ENSR 
TABLE M 
SUMMARY OF RESULTS OF BACKOROUNO EVALUATIONS (ORIGINAL AND ADDENDUM) 
STATISTICAL EVALUATION OF BACKGROUND SOIL 
AK STEEL FORMER ARMCO HAMILTON PLANT 
NEWMMMI, BUTLER COUNTY. OHIO 
BASELINE HUMAN HEALTH RISK ASSESSMENT 

AOCIfb) AOC2(b) AOC 11 and AOC 21 (b) AOC It (b) Blool iA(b) AOC 13(a) AOC 21 (RIpi irlan Area) (a) toutham Parool (a) 

Burfbaa Salt 
ton 

SurfaoaSdl 
(0-2) 

Comblnad 
SoM 

SurfaooBoN 
(0-2) 

Comblnad 
Soil 

Surfaca Soi 
(*M) 

Cambinad 
Soil 

Surfaoa toll 
(0-2) toll 

turfaoa toN 
(t-21 

Comblnad 
taH 

turfaoa tot 
(0-2) 

Cambirtad 
tod 

turfaao tod 
(0-1) Sod 

Abaniman No NA No NA No NA No NA No NA No NA Yaa NC No NA 

Araanie Vaa Yea Yea Yoa Yaa Yaa Yet Yaa Yoo Vaa Vaa Ybo Yaa NO Yaa Yaa 

Iron No NA Yaa NA Vaa NA Yaa NA No NA Yaa NA Vaa NC No NA 

Lead NA Yea 
UA 

NA 
ki— 

Yaa NA 
Ml 

Vaa 
|JA 

NA Yea 
tJA 

NA Yaa 
UA 

Yaa 
Mft 

Ybo 
MA 

Yaa 
MA 

NC 
MP 

Yaa Yaa 
MA 

Mercury 
NO 

Yoa 

rtn 

NA 
NO 

Vaa NA 
NO 

Vba 
NA 

NA 
Toa 
Yaa 

NA 

NA 
rW 

Yoo 
Nn 

NA 
NO 

NA 
rin 

NA 
NO 

NA 
rtw 

NA 
rw 
NA 

Nn 

NA 

Vanadtom No NA No NA No NA No NA No NA Yaa Yaa NC No NA 

BAP-TE Yoa NA Yoa NA Yaa NA Vaa NA Yoo NA Yoo NA Vaa NC Yoa NA 

BAP-TE • Btnco(«)PvrMW ToneNy Equiv«lM>l. 
{•) Rf Mis tnm ttw Alitondum to !>• BMAflround Evalualton of Sol. Tlw bocfcffround ovMualion vwu conductod using ProUCL 4.00.02 (U8EPA, 2007) and Slato (Stota Cofporalen. 2003). For detoM of MalMleal anolysto. 

•M TaMo P2* (Mrtoco so«) and TaWa |.2b (c 
(b) Rotult lor suftoca sol ara from lha odginai B 

TaMs 1-21. Tha tfdalsd background avMuaben OM conductod using ProUCL 4.00.02 (USEPA, 2007) and Stato (Stala Corporalion, 2003). 
- Net niglrHila. ConsWuanfs vvoro not indudad in tta background avakiaHon In lha spadflad human haaBh oxposuro arms and madto. 

NC • Nal cslaiatod. Al sol santotos In AOC 22 (Riparian Aroa) art surfaca sol. 

und EvaluaHon of Sol. Sao TaMas Ma through Ma tor ratuRt. RasuBs tor cemblnad id are fhwn the Addandum to tia Bai undEvalualionofBel. Tha rasuHa ara provided In 

J;4nd|_Sarvico\Pro)act Flas\AKSIaal (saa Ram-Eng POO)\Hamlton. Ohio\HHRA\BacAground EvBluation\Popi4alion.Comparison.SumTabla.xls 



Attachment Ma: 

ProUCL Goodness-of-Fit Statistics (Surface Soii) 



Goadnaa»oMnt Teat SMMCB far Fua Data SalB wOhout I 

UaarSeladadOpllona 

Frem File J:\lndLServioe\ProJect RIesVAKStael (see Rem-Eng POO)\Hainilton, Ohiti\HHRA\Backaround EvaliiationVProUCL 

FuilPreciston OFF 

Confidence Coaffidant 0.9 

Aluminum (aoc 13) 

. RawStalialics 

Number of Valid Observations 27 

Number of Distinct Observations 25 

Minimum 4920 

Maximum 36100 

Mean of Raw Data 12181 

Standard Deviation of Raw Data 6901 

Kstar 3.488 

Mean of Log Ttansfomned Data 9.274 

Standard Deviation of Log Transfomned Data 0.519 

Ncmiai Diatribuliai Test RaauRs 

Correlation Coeffldem R 0.914 

Shapiro Wlik Test Statistic 0.846 

Shapiro Wilk Critical (0.9) Valiie 0.935 

Lllilelbrs Test Statistic 0.153 

Lillielbrs Critical (0.9) Value 0.155 

Data not Nomal at (0.1) Signiiicanca tevai 

Gamma DiaMbulian Teat Raaute 

Correlation Coefficient R 0.969 

A-D Test Statistic 0.597 

ArD Critical (0-9) Value 0.63 

K-S Test Statistic 0.142 

K-S Critlcal(0.9) Value 0.155 

Data aitpaar Gainma DMiibulad at (0.1) SignMcanoa Laval 

Logmtmal DtaMtiutionTaM RaauRs 

Correlation Coeffldent R 0.977 

Shapiro Wilk Test Statistic 0-948 

Shapiro Wilk Criticai (0.9) Value 0.935 

Uillefbrs Test Statistic 0.145 

UiHefors Critical (0.9) Value 0.155 

Data appear Logndrmai at (0.1) Signilicanca Laval 

Abanimim (aac22) 



Number of Valid Observations 18 

Number of Distinct Observations 18 

Mihimum 3020 

Maximum 19200 

Mean of Raw Dam ^1 

Standard iSeviadori of Raw Data 4354 

Kstar 4.544 

Mean of Log Transformed Data 9.068 

Standard Deviation of Log Transformed Data 0.454 

Ndtmal Diatributtan Teat Raaulls 

Correiation Coefficient R 0.947 

Shapiro Wilk Test Statistic 0.898 

Shapiro Wiik Cilticai (OS) Value 0.914 

Liiiiefors Test Statistic 0.174 

. Liiiiefors Cmicai (0.9) Value 0.19 

Data not NorinM at (0,1) SIgnMcanoe Level 

Gamma DisMlHillon Tad ResuHB 

Correlation Coefficient R 0.977 

/V.D Test Statistic 0.48 

A-D Critical. (0.9) Value 0.626 

K-S Test Statistic 0.126 

K-S Gritical(0.9) Value 0.188 

Data appear Gamma DIsMbutad. at (0.1) SIgnilicance Laval 

Lognotmal DIatiliufian TeM Results 

Conelation Coefficient R 0.973 

Shapiro Wilk Test StafisUc 0.953 

Shapiro Wiik Cn'ticai (0:9) Value 0.914 

Liiiiefors Test Statistic 0.135 

Lfliielbrs Critical (0.9) Value 0.19 

Data appear Logndtitial at (0.1) Slipilllcanoa Level 

Alutnimim (background) 

Number of Valid Observations 11 

Number of Distinct Observations 11 

Minimum 3910 

Maximum 17400 

Mean of Raw Data 8493 

Standard: Deviatioin of Raw Data 4233 

Kstar 3.602 

Mean of Log Transformed Data 8.941 



Standard Deviation cf Log Transformed Data 0.48 

Niainal DWrlbulion Teat Raatdla 

Correlation Coefficient R 0.946 

Shapire WUk Test Statistic 0.891 

Shapiro Wllk Critical (0.9) Value 0.876 

Ulliefors Test Slatistic 0.218 

Ullielbrs Critical (0.9) Value 0.243 

Data appear Nonnal at (0.1) StgnMcanca Level 

Gamma DtaDftbullon Tost Raauhs 

Correlation Coefficient R 0.981 

A-D Test Statistic 0.345 

A-D Critical (0.9) Value 0.619 

K-S Test Statistic 0.169 
K-SCr1tical(0.9) Value 0.236 

Gamma DMriixilad at (0.1) SignificanGa Level 

Lognormel Distrfoution Test Results 

Correlation Coefficient R 0.98 

Shapiro Wilk Test Statistic 0.949 
Shapiro Wilk Critical (0.9) Value 0.876 

Ulliefors Test Statistic 0.138 
Ulliefors Critical (0.9) Value 0.243 

Data appear Lognormal at (0.1) Signlllcance Laval 

Aluminum (s. exposure area rev) 

RawStaOatlcs 

Number of Valid Observations 121 

Number of Missing Values 21 

Number of Distinct Observations 106 

Minimum 4260 

Maximum 90200 

Mean of Raw Data 19217 

Standard Deviation of Raw Data 11216 

Kstar 3.278 

Mean of Log Transformed Data 9.707 

Standard Deviation of Log Transformed Data 0.579 

Normal DIalifouOan TastRasttila 

Conelation Coefficient R 0.912 

umefors Test Statistic 0.105 

Ulliefors Critical (0.9) Value 0.0732 

Data not Nonnal at (0.1) SlgrtillcafKe Levsl 



Gamma Distrlbutlan Taat RnuHa 

Correlation Coefficient R 0.954 
ArD Test Statistic 0:665 

A-D Critical (0.9) Value 0.636 

K-S Test Statistic 0:0732 
K-S Critical(0.9) Value 0.0776 

Data appem Gamma OsliSiulBd at (0.1) SignMcanoa Laval 

Lognonnal DUrlMon Teat Results 

Correlation Coefficient R 0:984 

Lllllefors Test SMstic 0.0837 
Llllieliots Critical (0.9) Value 0:0732 

Data not Lognoimai at (0,1) SIgttillcance Laval 

Afsanic (aoc 13) 

Rawi 
Numtter of Valid Observations 27 

Number of Distinct O^nratibns 26 

Minimum 0.178 

Maximum 14.8 

Mean of Raw Data 7.238 

StandanJ Deviation of. Raw Data 2.975 

Kstar 2.973 

Mean of Log transfonned Data 1.821 

Standard Deviation of Log Translbtmed Data 0.788 

Normal Dhartbution Teat Results 

Coirelation Coefficient R 0.978 

Shapiro Wllk Test Statistic 0.971 
Shapiro Wilk Critical (0.9) Value 0.935 

Ullleiors Test Statistic 0.127 

Lillieltars Critical (0.9) Value 0.155 

Pala appam Normal at (9.1) Slgftiflcanca Level 

Gamifia DIslflbuttcn Teat Results 

Correlatibn Coefficient R 0.972 

A-D Test Statisdc 1.334 

A-D Critical (0.9) Value 0.631 

K-S Test Statistic 0.217 

K::S Critical(0.9) Value 0.155 

Data not Gamma OlsMbiilad at (0.1) SlgfiHIdmce Level 

Logncnnal Dtstrfeution Teat Results 



Correlation Coefficient R 0.762 

Shapiro Wilk Test Statistic 0.616 

Shapiro Wlik Critical (0.9) Value 0.935 

Uiiiislbts Test Statistic 0.288 

LiUielws Critical (0.9) Value 0.155 

beta not Lognonmi at (0.1) Stgnfficance Level 

Arsenic (aoc 22) 

Raw! 
Number of Valid Observations 18 

Number of Distinct Obsenratiofis 18 
Minimum 3.26 

Maximum 14.3 

Mean of Raw Data 8.049 

Standard Deviation of Raw Data 3.454 
Kstar 4.889 

Mean of Log Transtbmrred Data 1.997 

Standard Deviation of Log Transfbtmed Data 0.436 

Noniial Distrlbutian Test Reaulls 

Coneiation Coefficient R 0.958 

Shapiro Wilk Test Statistic 0.905 
Shapiro Wilk CrWcai (0.9) Value 0.914 

Liilielbrs Test Statirstic 0.234 

Liiiielbrs Critical (0.9) Value 0.19 

Data not Normal at (0.1) SignMcance Level 

Gamma Dlsttilruliuii Teat 

Coneiation Coefficient R 0.967 
A-0 Test Statistic 0.577 

ArD Critical (0.9) Value 0.626 

K-S Test Statistic 0.201 

K-S Criticai(0.9) Value 0.187 

Data appear Gamma OMfffiulad at (0.1) Sfgnfflcanca Level 

Lognormal DWitHitoi Test Resutta 

Correlation Coeffidem R 0.977 

Shapiro Wilk test Statistic 0.943 

Shapiro Wilk Criticai (0.9) Value 0.914 

Uiiiefbrs Test Statistic 0.176 

Uiiiefbrs Critical (0.9) Value 0.19 

Data appaar Lognormal at (0.1) Slgnlllcanco Laval 

Aiasnic (badqraund) 



Raw! 
Number of Valid Observations 11 

Number of Distinct Observations 11 

Minlmurh 5.9 
Maximum 68.5 

Mean of Raw Data 19.78 

Standard Deviation of Raw Data 19.63 
Kstar 1:238 

Mean of Log Transfbrmed Data 2.645 

Standard DeviaUpn of Log Translbrtned Data 0.808 

Normal DUibutian Teta Rseiilta 

Correlation Coefflcient R 0.849 

Shapiro WUk test Statistic 0.729 
Shapiro Wilk Critical (0.9) Value 0.876 

Uilielbrs test Statistic 0.327 

UIIK^ Critical (0.9) Value 0.243 

Data not Nortiial at (0:1) SIgnMcance LeM 

Gamma DWribulibn teat 

Correlation Coefficient R 0.968 

A-D Test Statistic 0.796 

ArD Criticai (0.9) Value 0 627 

K-S Test Statistic 0.26 

K.S Criticai(0;9) Value 0.238 

Data follow Appr. Gamma DWrtbulion at (0.1) Stgnfficanoa Level 

Lognoimal Distribution Test Results 

Correlation Coefficient R 0:949 
Shapiro Wilk Test Statistic 0.891 

Shapiro WHk Crilical (0.9) Value 0.876 
Liliielbrs Test Statistic 0.203 

Uliiefote Critical (0.9) Value 0,243 

Data appear Ljognotrrral at (0.1) SlgnMlcance Level 

Ataenic (a. aoipasura area rev) 

Raw Statistics 

Number of Valid Observations 121 

Nurriber of Missing Values 21 

Number of Distinct Observations 86 

Minimum 0.474 
Maximum 33.6 

Mean of Raw Data 8.779 
Standard Deviation of Raw Data 6.17 



Kstar 1.931 

Mean cf Log Translbnned Data 1.898 

Standard Deviation of Log Translbmied Data 0.831 

Nonnal Olslilbuiton Teat Reaidta 

Conrelation Coeflicient R 0.924 

UUefoia Teat Statistic 0.156 

Uiiielbrs Critical (0.9) Value 0.0732 

Data not Noniial at (0.1) StgnMcanee Laval 

Gamma Diatilliutlon Teat Results 

Conelation Coeffident R 0.977 
A-D Test Statistic 2.075 

ArD Criticai (0.9) Value 0.642 

K-S Test Statistic 0.104 

K-SCriticai(0.9) Value 0.0781 

Data not Gamma DMdbutad at (0.1) StgnMcance Laval 

Lognomial Distrftxjtion Test Results 

Correlation Coefficient R 0.957 
Uiiielbrs Test Statistic 0.146 

Uiiielbrs Critical (0.9) Value 0.0732 

not Lognomisl at (0.1) SIviillCBnoB Level 

libn (aoc 13) 

RawStatMcs 

Number of Valid Observations 27 

Number of Distinct Observations 25 

Minimum 2200 

Maximum 185000 

Mean of Raw Data 22602 

Standard Deviation of Raw Data 33010 

Kstar 1.544 

Mean of Log Translbtmed Data 9.706 

Standard Deviation of Log Ttanslbrmed Data 0.685 

Normal DIstdbutian Teat Resite 

Correlation CoefRdent R 0.563 

Shapiro Wiik Test Statistic 0.353 

Shapiro Wiik Criticai (0.9) Value 0.935 

Uiiielbrs Test Statistic 0.381 

UUiefors Criticai (0.9) Value 0.155 

Data not Normal at (0.1) SlgrdBcanoe Level 



Gaimia DWilbulldn Teat Results 

CoiTBlation Coeffldent R 0.721 
A.D Test Statistic 3.156 

ArD Griticai (0.9) Vaiue 0.639 
K-S Test Static 0.248 

KTSCriticai(0.9)VaiuiB 0.157 

Date not Gemma Distributed at (0.1) StgnMcence Laval 

Lo^ionnai Dtetrfeutiah Test 

CoiTBiation Coeffldent R 0.857 

Shapiro WiiK Test Statistic 0.783 
Shapiro Wiik Griticai (0.9) Value 0.935 

Uiiietbrs Test Statistic 0.216 

Uiiielbrs Griticai (0.9) Value 0.155 

Date not Loononnei at (0.1) SignHicanoe Laval 

iiain(aoc22) 

RawStaUsUcB 
Numberof Valid Obsenrations 18 

Number of Distinct Obsereations 18 

Minimum 8940 

Maximum 69200 

Mean of Raw Data 31036 

Staiidard Deviation of Raw Data 19544 

Kstar 2.28 

Meanof Log Transfbnned Data 10.15 

Standard Deviation of Log Transfomned Data 0.657 

Normal Diatiibution Tost Reeune 

Gorraiation Coeffldent R 0-953 
Stapiro VViik Test Statistic 0.892 

Shapiro wnk Griticai (0.9) Value 0.914 

Uiiielbrs Test Statistic 0.216 
Liliielbrs Griticai (0.9) Value 0.19 

Date not Normal at (0.1) Sigrriilcetioe Level 

Gemma Distilbutlon Teet Reetdts 

Goireiatipn Goeffidant R 0.976 

A-D Test Statistic 0.505 

AO Griticai (0.9) Value 0.631 

K-S Test Statistic 0.18 

K-S Griticai(0.9) Vaiue 0.189 

Data appaer Gemma DMrfliuted at (0.1) Sigrillicanca Laval 



Lognonnal DMribuOon Tost RaaidlB 

CoiTBlation Coefficient R 0.979 

Shapiro Wilk Test Statistic 0.94 

Shapiro Wllk Critical (0.9) Value 0.914 

Ullielbrs Test Statistic 0.147 

UlUefbrs Criticai (0.9) Value 0.19 

Data appear Lognanral at (0.1) S^inMcance Laval 

Iron (background) 

Raw! 
Number of VaHd Observalians 11 

Number of Distinct Observations 11 
Minimum 13600 

Maximum 132000 

Mean of Raw Data 28309 
Standard Deviation of Raw Data 34564 

Kstar 1.42 
Mean of Log Ttanslbrmed Data 9.96 

Standard Deviation of Log Transformed Data 0.635 

Manual Dlstiibullon Test Results 

Coneiation Coefficient R 0.635 
Shapiro Wilk Test Statistic 0.436 

Shapiro Wllk Critical (0.9) Value 0.876 
LMIelbrs Test Statistic 0.444 

Llliiefbrs Criticai (0.9) Value 0.243 

Data not Normal at (0.1) SIgnMcance Level 

Gamma DMributton Teat Rmlts 

Correlation Coefficient R 0.799 

A-D Test Statistic 2.211 

M Critical (0.9) Value 0.626 

K-S Test Statistic 0.37 

K-S Critical(0.9) Value 0.238 

Data hot Gamma Dlstilbutad at (0.1) Slgnincanca Level 

Logmmial DWribuHcn Test Results 

Correlation Coefficient R 0.77 

Shapiro Wllk Test Statistic 0.622 

Shapiro Wilk Criticai (0.9) Value 0.876 

Ulliefors Test Statistic 0.3 

Ulliefbrs Critical (0.9) Value 0.243 

IM not Loipiannal at (0.1) Slgnlllcanpe Lewi 



Iron (& aqKnurearea 

Number of Valid Observations 121 
Number of Missing Valuss 21 

Number of OMinct Observations 110 
Minimum 4805 

Maximum 170000 

Mean of Raw Data 45797 

Standard Deviation of Raw Data 39323 
Ksiar 1:542 

Mean of Log Tiansfbrmed Data 10.38 

Standard Deviation of Log TiarislbrTned Data 0.852 

Nofmal Distrtwlion Test Results 

Correlation Coefficient R 0.914 

Ulliefbrs Test Statistic 0.204 

Uilleftars Criticai (0.9) value 0.0732 

Data not NomnI at (0:1| qgnMcarm Levisl 

Gamma Dlstribiillon Teat Raauits 

Correlation CbemciemR 0.985 
ArD Test Statistic 2.368 

A^D Critical (0.9) Value 0.645 

K-S Test Stadsbc 0.143 

KrS Crtticai(0.9) Value 0.0784 

Data not Gamrna DIablbulBd at (0.1) SignHhmcs 

Logncmial DWilbullan Test Results 

Correlafion Coeffidem R 0.988 

Ulllelbrs Test Statistfc 0.1 

Ulllelbrs Critical (0.9) Value 0.0732 

Data hot Ijiimomial m (0.1) SlgnMcancs Level 

Lead (abc13) 

RawSMIsUcs 

Number of Valid Observatiohs 27 

Number of Distinct Observations 26 

MjniiTium 1.53 

Maximum 464 

Mean of Raw Data 53.95 

Standard Deviation of Raw Data 105.3 
Kstar 0.694 

Mean of Log Transformed Data 3.193 

Standard Deviation of Log Transformed Data 1.11 



Nonnal DtaMbudon Test RosultB 

CoriBlatlon Coefficient R 0.654 

Shapiro WHk Test Statistic 0.449 

Shapiro Wllk Criticai (0.9) Vaiue 0.935 

uniefbrs Test Statistic 0.393 

Uilielbrs Critical (0.9) Value 0.155 

Data not Nonnal at (0.1) Slanmcanoe Level 

Gamma DMibutlonTiBat 

Correlation Coeffidem R 0.886 

A-D Test Statistic 3.1 
A-D Critical (0.9) Value 0.858 

K-S Test Statistic 0.295 

K-SCi1tical(0.9) Value 0.18 
Data not Gamma Oatrtbulad at (D.1) StgnMcance Level 

LognonnalDlstifcutlm Test Results 

Coftelation Coefficient R 0.923 

Shapiro Wllk Test Statistic 0.874 

Shapiro Wilk Critical (0.9) Value 0.935 

UIKefbrsTest Statistic 0.188 
UUefors Critical (0.9) Value 0.155 

Data not Lognonnal at (0.1) SIgnlllcanoa Level 

LBad(aoc22) 

RawStatiallcs 

Number of Valid Observations 17 

Number of Missing Values 1 
Number of Disdnct Observations 17 

Minimum 10.2 

Maximum 341 

Mean of Raw Data 107.1 

Standard Deviation of Raw Data 109.4 

Kstar 1.026 

Mean of Log Transformed Data 4.202 

Standard Deviation of Log Translbrmed Data 1.019 

Nonnai DIatilbutlQn Test Results 

Correlation CoefRcism R 0.881 

Shapiro Wllk Test Statistic 0.789 

Shapiro Wilk Critical (0.9) Value 0.91 

LHIiefors Test Statistic 0.279 
Uilielbrs Critical (0.9) Value 0.195 



not Nonnal at (0.1) Stoniflcance Laval 

Gamma DtaMbuHon teat Raaulta 

CoiTBlatlon Coefficient R 0.959 
A-D Test Statistic 0.559 

>V.D Critical (0.9) Value 0.641 
K-S Test Statistic 0.169 

K-S Critical(0.9) Value 0.197 

Data appear Gamma DisMbutaii at (0.1) SigniilCanca Lsvei 

Lognonnai Distrliiilion Test Reeutta 

Correlation Coefficient R 0.984 
Shapiro Wilk Test Statistic 0.96 

Shapiro Wllk Qltical (0.9) Value 0.91 
Ulliaibrs Test Statistic 0.111 

Ulliefbrs Critical (0.9) Value 0.195 

Data appear Lognonrad at (0.1) Signfficance Lavel 

Lead (backgrounii) 

RawStailatics 

Number of Valid Observations 11 

Number of Distinct Obsenations 11 

Minimum 13.25 

Miaximum 2230 

Mean of Raw Data 257.3 

Standard Deviation of Raw Data 657.2 

Kstar 0.375 

Mean of Log Transformed Data 4.047 

Standard Deviation of Log Transformed Data 1.499 

Notmai Distilbiitian Teat Rasulis 

Correlation Coefficient R 0.62 

Shapiro Wllk Test Statistic 0.415 

Shapiro Wllk Critical (0.9) Value 0.876 
Lllllelbrs Test Statistic 0.427 

Llllislbrs Critical (0.9) Value 0.243 

Data not Notmai at (0.1) Signfficanca Level 

Gamma DiaMbuilon Test Results 

Coneiation Coeffiderrt R 0:899 

A43 Test Statistic 1.535 

A-D Critical (0.9) Value 0.664 

K-S Test Statistic 0.334 

k-S Ctitical(0.9) Value 0.248 



Data not Gamma Dialifeuied at (ai) SIgnllicanoe Loral 

Lognomial naMbuaon Tatf Raatilis 

CoiTBlalion Coefficient R 0.921 

Shapiro Wllk Test Statistic 0.857 

Shapiro Wllk Critical (0.9) Value 0.876 
Ulllelbrs Test Statistic 0.19 

Ulllelbrs Critical (0.9) Value 0.243 

Date not Lognoimal at (0.1) SIgniflcanoe Laval 

(SL eaqmeuTB area rev) 

Raws 
Numtter of Valid Ottservatlons 121 

Numtter of Missing Values 21 

Number of Distinct Observations 114 
Minimum 1.86 

Maximum 1330 

Mean of Raw Data 75.92 
Standard Deviation of Raw Data 143.4 

Kstar 0.732 
Mean of Log Ttansfbrmed Data 3.525 

Standard Deviation of Log Transformed Data 1.23 

Normal Dislribullon Test Results 

Correlation Coeffidem R 0.663 

Llinetbrs Test Statistic 0.303 
Ulliefbrs Critical (0.9) Value 0.0732 

Data not Ncmial at (0.1) signMcanca Laval 

Gamma Dtstilbution Test Results 

Correiation Coefficient R 0.883 

A-D Test Statistic 4.056 

A-DCrWcai (0.9) Value 0.664 

K-S Test Statistic 0.16 

K-S Crliical(0.9) Value 0.08 

Data not Gamma DIatilbulad at (0.1) Significance Level 

Lognonnal DMributkm Test Results 

Correlation Coefficient R 0.992 

Ulllelbrs Test Statistic 0.101 

Ulliefbrs Critical (0.9) Value 0.0732 

Data not Logncrmal at (0.1) SfgnHlcanoe Laval 

Manganeee (aoc 13) 



RawStalWcB 
Number of Valid Observallons 27 

Number of DIsiirict Observations 27 

Minimum 318 
Maximum 4200 

Mean of Raw Data 991.6 
Standard Osvfatloti of Raw Data 871.5 

Kstar 1.821 
Mean of Log Transformed Data 6.632 

Standard Deviation of Log Transfcxmed Data 0.703 

Normal DtaMbulion Test Reaulta 

Correlation Coafliciertt R 0.849 

Shapiro Wilk Test Statistic 0.734 
Shapiro Wilk Critical (0.9) Value 0.935 

Lilliafbrs Test Statistfc 0.258 

Uirntbrs Critical (0.9) Value 0.155 

Data not Normal at (0.1) Siipilllcanca Laval 

Gamma DisMrulipn Tast Rasults 

Correlation Coefndem R 0:959 

A-D Test Statistic 1.165 

A-D Critical (0.9) Value 0.636 

K-S Test Statistic 0.179 

Crltlcal(0.9) Value 0:156 

Data hot Gamma Dlstilbutad at (0.1) Signlllcanoa Laval 

Lognormal Distflbutlon Test Results 

Conelation Coefficient R 0.962 

Shapiro Wilk Test Statistic 0.917 

Shapiro Wilk Criticar(0.9) Value 0.935 

Uilielbrs Test Statistic 0.133 

Ullielbrs Critical (0.9) Value 0.155 

Data not Lognotmal at (0.1) SIgnlflcanca Laval 

Manoafiasa(aoc22) 

Raws 
Number ofVaild Observations 18 

Number of Distinct Observations 18 

Minimum 236 
Maximum 3180 

Mean of Raw Oats 1118 

Standard Deviation of Raw Data 908.1 

Kstar 1.719 



Mean cf Log Transformed Data 6.751 

Standard Deviation of Log Transformed Data 0.737 

Normal Dlstifeullan Tast Resuils 

Correlation Coeffidant R 0.894 

Shapiro Wilk Test Statistic 0.794 

Shapiro Wiflc Critical (0.9) Value 6.914 

Ullielbrs Tast Statistic 0.233 

Lilliefbrs Critical (0.9) Value 0.19 

Data not Normal at (0.1) StgnMcance Lewsl 

Gamma DWiltaullon Tast 

Correiation Coeffldant R 0.967 
A-D Test Statistic 0.611 

A-D Criticai (0.9) Value 0.634 
K-S Test Statistic 0.137 

K-S Critical(0.9) Value 0.189 

Data appear Gamma DIattltiiitad at (0.1) SIgnMcanoa Laval 

Lognormal Distribution Teat Raaulta 

Correlation Coeffident R 0.982 
Shapiro Wilk Test Statistic 0.956 

Shapiro Wilk Critical (0.9) Value 0.914 
Uilieibrs Test Statistic 0.0972 

Laiielbrs Criticai (0.9) Value 0.19 

Data appear Lognormal at (0.1) SIgnMcanoa Level 

Manganaaa (beckground) 

RawStaSttfcs 
Number of Valid Observations 11 

Number of Distinct Observations 11 

Minimum 278 

Maximum 2270 

Mean of Raw Data 833.2 

Standard Deviation of Raw Data 519.6 

Ksiar 2.904 

Mean of Log Translbrmed Data 6.592 

Standard Deviation of Log Transfomied Data 0.523 

Nomial DIstrtbiitlon Tast Results 

Cdrreiadon Coeffident R 0.834 

Shapiro Wilk Test Statistic 0.728 

Shapiro WHk Critical (0.9) Value 0.876 

Uinefbrs Test Statistic 0.335 



Ulliefors Critical (0.9) Value 0.243 

Data not Normal at (0.1) agnlflcanca Laiwal 

Gamma DWribulion Taat Rawlts 

Coirelation Coefficient R 0.9 
Test Statistic 0.607 

A43 Critical (0.9) Value 0.62 

K-S Test StaUstic 0.258 
K-S Critlcal(0.g) Value 0.236 

Data appear Gaimu DWiifautad at (0.1) StgnMoanca 

Lcgnormal DMribuflpn Teat Reeults 

Conelation Coefllijent R 0.946 
Shapiro Wllk Test Statistic 0.924 

Shapiro Wllk Critical (0.9) Value 0:876 
Lllllefbrs Test Statistic 0.23 

Llllietbrs Critical (0.9) Value 0.243 

Data appear Lognotmai at (0.1) agnillcaiKe Laval 

Manganaaa (a. axposurs araa lav) 

Raw Statistics 

Numt»r of Valid Observations 121 

Numbw of Missing Values 21 

Number of Distinct Obs^tions 116 

Minimum 337 

Maximum 20700 

Mean of Raw Data 3031 

Standard Deviation of Raw Data 2976 

Kslar 1.431 

Mean of Log Transfbrmed Data 7.637 

Standard Deviation of Log Transformed Data 0.905 

Normai Distribution Test ReauHs 

Cbnalation Coefficient R 0.832 

Ulliefbis Test Statistic 0.183 
Uliiefbrs Critical (0.9) Value 0:0732 

Data not Normal at (0.1) Slgnillcancis Laval 

Gamma DialrtbMllonTast Rasuits 

Conelation Coefficient R 0.936 

A-D Test Statistic 1.375 

A-D Critical (0:9) Value 0.646 
K-S test Statistic 0.091 

K-S Critical(d.9) Value 0.0785 



CM not Gaimna DtMuM at (0.1) agnWca^ 

Lognonnal DiaHiullcn Taat Ranta 

Correlalion Coeffldent R 0.983 

UlUefHS Test Statistic 0.105 

Ulllelbrs Critical (0.9) Value 0.0732 

Data not Lognonnal St (0.1) SignHlcance Level 

Vanadium (aoc 13) 

Number of Valid Obswvatlons 27 

Number of Distinct Observations 27 
Minimum 5.24 
Maximum 45 

Mean of Raw Data 22.36 
Standard Deviation of Raw Data 10.25 

Kstar 4.394 

Mean of Log Translbimed Data 3.002 
Standard Deviation of Log Translbrmed Data 0.484 

Nonnai DIattlbutlan Test Results 

Conalation Coefficient R 0.964 

Shepiro WHk Test Statistic 0.925 
Shapiro Wilk Critical (0.9) Value 0.935 

Ullielbrs Test Slatlsdc 0.18 

Uliielbrs Critical (0.9) Value 0.155 

Data not Nomral at (0.1) Significance Level 

Gamma Distribution Teat ReeiSts 

Correlation Coefficient R 0.984 

A-D Test Statistic 0.428 

A-D Critical (0.9) Value 0.629 

K-S Test Statistic 0.136 

K-SCritical(0.9) Value 0.155 

Data appear Gamma Dtabibutad at (0.1) Slgnlflcanoa Laval 

Lognormai Distribution Test Results 

Correlation Coefficient R 0.975 

Shapiro Wilk Test Statistic 0.955 

Shapiro WHk Critlcai (0.9) Value 0.935 

Ulllelbrs Test Statistic 0.124 

Ullielbrs Critlcai (0.9) Value 0.155 

Data appear Lcgnomial at (0.1) SIgnlficanca Laval 



VanaCDumCaoc:^ 

RawStadadci 
Numbsr of Valid Obaervations 18 

Number of Distinct Observations 18 

Minimum 7.55 
Maximum 30.5 

Mean of Raw Data 16.68 
Standard Deviation of Raw Data 6.958 

Kslar 5.212 

Mean of Log Translbrtned Data 2.732 

Standard Devliatlon of Log Trahsfbntiad Data 0.422 

ftamal Dlali1butl.on Test Results 

Coneiation Coefndent R 0.972 
Shapiro WUk Test Stadsllc 0.933 

Shapiro Wiik Cittlcai (0.9) Value 0.914 

UiiielbrsTest ^stlc 0.167 

Liiiielbrs Ciitlcai (0.9) Value 0.19 

Data appear Nonnal at (0.1) Sighlflcanoe Level 

Gainma Dlstrfbulion Test ReauRs 

Coneiatlon Coefficient R 0.987 

A^D Test Statistic 0.267 

ArD Critical (0.9) Value 0.626 

K-S Test Statistic 0.117 
K-SCritlcai(0.9) Value 0.187 

Data appear Gainma OlaMbuied at (0.1) Signfflcance Level 

Lognomial Dlstrtbulion Teat Results 

Coneiadqn Coefficient R 0.988 

Shapiro Wiik Test Statistic 0.964 

Shapiro Wiik Critical (0.9) Value 0.914 

Uiilialbrs Test Statistic 0.1 

Uiiiefbrs Critical (0.9) Value 0.19 

Data appesF Loghomiai at (0.1) SlgnMcance Level 

Vanadium (background) 

Raw! 

Number of Valid Obseiyations 11 
Number of Distinct Observations 11 

Minimum 10.7 

Maximum 35 
Mean Of Raw Data 21.54 

Standard Deviation of Raw Data 8.431 



Kstar 4.932 

Mean of Log Transtatmed Data 2.993 

Standard Deviation of Log Translbrmed Data 0.421 

Nomial Dtambudan Test Reauits 

Coneiadon Coefficient R 0.979 

Sfiapiro Wilk Test Statistic 0.938 

Sftapiio Wiik Criticai (0.9) Vaiue 0.876 
Uliiefors Test SlatisBc 0.139 

Liiiieibrs Criticai (0.9) Value 0.243 

Data appear Nonnai at (0.1) Signfilcanoa Level 

Gamnm DistrBxilion Test 

Correlation Coefficient R 0.974 
A-D Test Statistic 0.336 

ArDCriticai (0.9) Vaiue 0.619 
K-S Test Statistic 0.16 

K-SCriticai(0.9) Vaiue 0.235 

Data appear Gamma DisMlHilad at (0.1) Signiflcanoe Level 

LognormaJ Diatrtxition Test Results 

Conelation Coefficient R 0.972 

Shapiro Wiik Test Statistic 0.923 

Shapiro Wiik Critical (0.9) Value 0.876 
Liiiielors Test Statistic 0.151 

Uliiefors Criticai (0.9) Vaiue 0.243 

Data appear Lognomnal at (0.1) Signlflcatioa Level 

Varwflum (s. exposure area rev) 

RawStaOsiicB 
Number of Valid Observations 121 

Number of Missing Values 21 

Number of Distinct Observations 107 
Minimum 8.4 

Maximum 485 

Mean of Raw Data 33.23 

Standard Deviation of Raw Data 45.32 
Kstar 2.264 

Mean of Log Transformed Data 3.272 

Standard Deviation of Log Translbtmed Data 0.565 

Ncmial DIatribiilion Teat Results 

Correlation Coefficient R 0.547 

Liiliefbrs Test Statistic 0.3 



Lilliofore Critical (0.9) Value 0.0732 
Data not Nomial at (0.1) Stgniflcanoa Laval 

Gamma Oatribulion Taat 

Correlation Coefficient R 0.68 

A-D Test Statistic 5.069 
M3 Critical (0.9) Value 0:641 

K-S Test Sitatlstic 0.142 

K-S Critlcal(0.9) Value 0:078 
Data not Gamma bMribiiied at (0.1) Slonincance Laval 

Lognormal DUMbuaan Taat Raaulta 

Correlaflon Coeffidem R 0.956 
Ulll^ Test Statistic 0.0734 

Ullleltors Critical (0.9) Value 0.0732 

Data not Logncnnal at (0.1) SignMcanoa Laval 

BMXTE(aoc13) 

RawStaUmica 

Numbar of Valid Obsarvations 27 

Number of Distinct Observations 27 

Minimum 0.251 

Maximum 59.68 

Mean of RawX^ 6.521 

Standard Deviation of Raw Data 13.59 

Kstar 0.406 

Mean of Log Transljormed Data 0.36 

Standard Deviation of Log Translbnned Data 1.641 

Noimal Distribution Test Results 

Correlation Coefficient R 0.716 

Shapiro Wllk Test StaUsttc 0-532 

Shapiro Wllk Critical (0.9) Value 0.935 

Ulliefofs Test Statistic 0.359 

Ullietbrs Critical (0.9) Value 0.155 
Data not Normal at (0.1) SlgriWcance Laval 

Gamma DlaMbutlon Test Results 

Correlation Coefficient R 0.974 

A^D Test Statistic 2.773 

A-D Critical (0-9) Value 0.685 

K-S Test Statistic 0.292 

K-SCi1tlcal(0.9) Value 0.164 

Data not Gamma OiaMbuled at (0:1) Sfgnlflcanoa Laval 



Lognionnal DisBtfeullan Tot Results 

Correlation Coefficient R 0.932 

ShapliD wnk Test Statistic 0.8S6 

Shapiro Wilk Critical (0.9) Value 0.935 

Ulliefors Test Statistic 0.203 

Ulileibrs Critical (0.9) Value 0.155 

[)ala not Lpgncnnei at (0.1) Slonlllcanoa Level 

BAP-TE(aoc22) 

RawStaliatics 

Number of Valid Observations 18 

Number of Distinct Observations 18 

Minimum 0.453 

Maximum 52.79 

Mean of Raw Data 8.775 

Standard Deviation of Raw Data 17.07 

Kstar 0.405 

Mean of Log Transformed Data 0.705 

Standard Deviation of Log Translbmned Data 1.58 

Normai DIalitbution Tael Raaulls 

Correlation Coefficient R 0.728 

Shapiro Wilk Test Statistic 0.535 

Shapiro Wilk Critical (0.9) Value 0.914 

Llllielbrs Test Statistic 0.418 

Ullielbrs Criticai (0.9) Value 0.19 

Data not Nomial at (0.1) SIgnillcance Level 

Gamma Distribution Test Rasulta 

Correlation Coefficient R 0.928 

ArD Test Statistic 2.487 

A-D Critical (0.9) Value 0.676 

K-S Test Statislic 0.332 

K-S Cr1ticai(0.9) Value 0.198 

Data not Gamma DIsMbutBd at (0.1) Signlllcanoa Level 

Lognonnal DhdiBiulkifi Teat Rasults 

Correlation Coefficient R 0.902 

Shapiro Wilk Test Statistic 0.802 

Shapiro WUk Criticai (0.9) Value 0.914 

Uliieibrs Test Statistic 0.225 

Ullielbrs Critical (0.9) Value 0.19 

Data not Lognonnal at (D.1)SHinMcanee Level 



BAf^TE(bad«raiind) 

RawSMsdcs 
Number of Valid Observations 10 

Nurnbsr or Missing Values 1 

Number of Distinct Observations 10 
Minimum 0.238 

Maximum 10.43 

Mean of Raw Data 2.293 

Standard Deviation of Raw Data 3.127 
Kstar 0.677 

Mean of Log Transformed Data 0.157 

Standard Deviation of Log Transformed Data 1.204 

Normal DMAution Teat Reaulfo 

Gorreiation Coefficient R 0.813 

Shapiro Wiik Test Statistic 0.68 

Shapiro VVilk Critical (0.9) Value 0.869 
LiiileforsTest SiatistiC 0.316 

LSIiefors Critical (0.9) Value 0.255 

Dala not Npimal at (0.1) SipMcance Level 

Garrmia Dlslilbiitlon Test RestiHa 

Correlation Coefficient R 0.968 

A-D Test Statistic 0.469 
A-D Critical (0.9) Value 0.635 

K-S Test Statistic 0.227 

K-S Criticai(0.9) Value 0.252 

Data appear Gamrria DUibuled at (0.1) SIgnlllcance Level 

Lognormat Osiribulfon Test ResuKs 

Coneiation Coeffideni R 0.983 
Shapiro Wiik Test Statistic 0.958 

ShapiroWllk Critical (0.9) Valua 0.869 

Liiiiefors Test Statistic 0.147 

Liiiiefdrs Critical (0.9) Value 0;255 

Data appear Lognormal at (0.1) SfgnHlahoe Level 

BAP'TlE (a. ei^xMure arae rev) 

Raw Statistics 
Nurhber of Valid Observations 119 

Number of Missing Values 23 

Number of Distinct Observations 116 
Minimum 0.182 



Maximum 90.13 

Meancf Raw data 3.655 
Standard Deviation of Raw Data 9.536 

Kstar 0.611 

Mean of Log Transfbimed Data 0.307 

Standard Deviation of Log Translbrmed Data 1.218 

Normal DtaMbutian Teat RaauHa 

Conretation Coeflkaant R 0.563 

Uineibts Test Statistic 0.358 

Ulllelbts Critical (0.9) Value 0.0738 

Data not Nonnal at (0.1) SignHlcanos level 

Gamma Distribulion Teat Raaulta 

Conelatlon Coefficient R 0.83 

/lO Test Statistic 8.647 
A-D Critical (0.9) Value 0.672 

K-S Test Statistic 0.199 

K-S Critical(0.9) Value 0.0811 

Data not (3amma DIstitbutad at (0.1) SlgnHcanoa Laval 

Lognormal Dialilbutlon Teat Raaulta 

Conalalion Coefficient R 0.96 
Lllliefors Test Statistic 0.128 

LUIieidrs Critical (0.9) Value 0.0738 

data not Lo0iarmal at (0.1) Slgnfflcanoa Level 



Attachment 1-1 b: 

ProUCL Goodness-of-Fit Statistics (Combined Soii) 

I 



Goadn8s»«Mnt Test SMWics far Fun Data Seli MWnut NorvOot^ 
UovSatadad OpOona 

From File J;\lndLServica\PioJ(9ct FilastAKSlaal (see Ran>£ng POO)\HamlJton, Ohlo\HHRA\Bacfcgrbund EvaluattonNProUa 

Full Predsibn OFF 

Confldance Coafficient 0.9 

Alunlnum (aac13) 

RawStaOalics 

Numtwr of Valid OI>sarvations 79 
Number of Distinct Obsenmtians 75 

Minimum 2100 

Maximum 50800 

Mean of Raw Data 12861 
Standard Deviation of Raw Data 9812 

Kstar 1.88 

Mean of Log Tnansformed Data 9.183 
Standard Deviadon of tog Transfbnned Data 0.776 

Normal DIatittiutlan Test Rasutta 

Correlation Coefficiant R 0.925 

Liliielbrs Test Statistic 0.136 
Uilialbrs Critical (0.9) Value 0.0906 

Data not Normal at (0.1) Stgnlficanca Level 

Gamma DiaMbutlon Test 

Correlation Coefficient R 0.992 

A^D Test Statistic 0.639 

A-D Criticai (0.9) Value 0.642 

K-S Test Statistic 0.0721 

K-SCr1tical(0.9) Value 0.0934 

Data appear (Samina DtaMbulad at (0.1) SignMcancs Laval 

Lognonnal DWiibullan Teat Raaidts 

Correlation Coefficiant R 0.987 
Liliielbrs Test Statistic 0.121 

Liliielbrs Criticai (6.9) Value 0.0906 

Data not Lognormal at (0.1) SIgnlllcanca Laval 

Ahsnlnum (badtgrDund) 

Raw! 

Number of Valid Observations 20 

Number of Distinct Observations 19 

Minimum 3910 



IW^tnum 31600 
Mean of Raw Data 10359 

Standard Deviation of Raw Data 6675 
l^f 2.681 

Mean of Log Transfontied Dab 9.077 

Standard Deviation of LpgTransfonned Data 0.588 

Normal Diatflbuaon Test RaauHa 

Coiralatim Coefficient R 0.903 
Shapiro Wllk Test Statistic 0.825 

Shapiro Wllk Critical (0.9) Value 0.92 

Ullfelbrs Test Statistic 0.167 
UIHefors Critical (0.9) Value 0.18 

Dala not Norinal at (0:1) SIgnMcanoa Laval 

Garraha DMiltiutlon Test Results 

Correlation Coefficient R 0.966 

A-b Test Statistic 0.507 

ArD Critical (0,9) Value 0.63 

K:iS Test Statistic 0.138 

K-S Critlcal(0.9) Value 0.179 

Data appear Ganuna DIalributad at (0.1) Slgnlllcanoe Level 

Lognannal DtaMbutlan Test 

Conelatldn Coefficient R 0:974 

Shapiro Wllk Test Statistic 0.94 

Shapiro Wilk Criticai (0.9) Value 0.92 

UllieforsTest Statistic 0.159 

Ulliefbrs Critiiial (0.9) Value 0.18 

Data appear Lognonnal at (0.1) SlgMfficanca Laval 

Aluminum (a. axpoauie area rev) 

RawStaOaOea 
Number of Valid Obsenratlons 240 

Number of Missing Values 48 

Number of DlsUnct Observations 198' 

Minimum 2030 

Maximum 249000 

Mean cf Raw Data 17575 

Standard Deviation of Raw Date 18584 

Kstar 2.002 

Mean of log Transtbrmed Date 9.507 

Standard Deviation of Log Transformed Date 0:731 

Nohnai DWrlbutlan Test Reaulls 



Correlation Coefficient R 0.687 

Liiiielbrs Test Statistic 0.204 

Liiiislbrs Ciiticai (0.9) Value 0.052 

Data not Normal at (0.1) SicriHIcanca Lewal 

Gamma DWribullon Test Results 

Correlation Coefficient R 0.79 

A-D Test Statistic 0.95 

A.D Critical (0.9) Value 0.641 

K-S Test Statistic 0.0471 

K-S Criticai(0.9) Value 0.0549 

Dsia fcOowAppr. Gamma Dtaaibution at (0.1) Signlflcance Level 

Logncrmal Distribution Test Results 

Coneiation Coefficient R 0.986 

Uiiietbrs Test Statistic 0.0726 

Liiiiefbrs Criticai (0.9) Value 0.052 

Data not Lognotmai at (0.1) SignMcanoe Level 

Arsenic (aoc13) 

Raw Statistics 

Number of Valid Observations 79 

Number of Distinct Observations 63 

Minimum 0.178 

Maximum 38.7 

Mean of Raw Data 7.567 

Standard Daviation of Raw Data 5.518 

Kstar 2.208 

Mean of Log Transfbtmad Data 1.789 

Standard Deviation of Log Transformed Data 0.773 

Normal Distribution Test Results 

Coneiation Coefficient R 0.874 

UHefors Test Statistic 0.162 

Ullielbrs Criticai (0.9) Value 0.0906 

Data not Normal at (0.1) SIgnlllcance Level 

Gemma DtaMbution Test Results 

Coneiation Coefficient R 0.956 

ArD Test Statistic 0.685 

ArD Criticai (0.9) Value 0.64 

K-S Test Statistic 0.079 

K-S Criticai(0.9) Value 0.0932 



Data appear Gamma DlBlrlbuiad at (0.1) SgnHkanca Laval 

Lbgnomiai Diatilbullon Teal Raaulle 

Correlation Coefficient R 0.936 
Liiliefofs Test Statistic 0.0984 

Uliiefbrs Critical (0.9) Value 0.0906 

Data natLognoimal at (0.1) SIgiilflcanca Laval 

Arsenic (background) 

RawStaOallca 
Number of Valid Obaarvations 20 

Number of Distinct Observations 19 
Minimum 5.3 

Maximum 68.5 

Mean of Raw Data 16.16 

Standard Deviation of Raw Data 15.99 

Kstar 1.587 

Mean of Log Translbnned Data 2.485 

Standard Devlatioh of Log Translbnned Data 0.713 

Normal ptambutlch Teat Rsautts 

Correlation CoefRdsnt R 0.806 

Shapiro Wllk Test Statistic 0:663 

Sfiapiro wnk Critical (0:9) Value 0.92 
UllietbrsTest Statistic 0.334 

Ullielbrs Criticai (0.9) Value 0.18 

Data not Normal at (0.1) SlgnHlcanos Laval 

Gamma Distribution Taat Results 

Correladon Coefficient R 0.939 

A-D Test Statistic 1.685 

A.D Criticai (0.9) Value 0:635 

K-S Test Statistic 0.247 

K-S Cr1ticai(0.9) Value 0.181 

Data not Gamma Dbrtrlbutad at (0.1) Slgnlflcanoe Laval 

Lognortnal Dlatilbirtlan Taat Results 

Correlation-Coefficient R 0.93 

Shapiro Wilk Test Statistic 0.862 

Shapiro Wllk Critical (0:9) Value 0.92 

Uliiefbrs Test Statistic 0.204 

Ullielbrs Criticai (0.9) Value 0.18 

Data riot Logriomral at (0.1) SlgrrHhianca Laval 



Araanic (s. ag^oaum area rev) 

RawSMMica 
Number of Valid Observations 240 

Number of Missing Values 48 

Number of iSislinct Observations 133 

Minimum 0.474 

Maximum 50.95 

Meanof Raw Data 8.631 

Standard Deviation of Raw Data 6.802 

Kstar 1.925 
Mean of Log Transformed Data 1.877 

Standard Deviation of Log Ttansfomied Data 0.806 

Normal Oialilbultan Test ReauHs 

Correlation Coefficient R 0.877 
Ulilefors Test Statistic 0.174 

Lilllefors Critical (0.9) Value 0.052 

Data not Notiral at (0.1) SIgnMcance Level 

Gamma Distribution Test Results 

Correlation Coefficient R 0.96 

A-D Test Statistic 2.5 
A-D Critical (0.9) Value 0.642 

K-S Test Statistic 0.0982 

K-SCrltlcal(0.9) Value 0.0549 

Data not Gamma DWribuled at (0.1) SIgnMcance Level 

Lognonnal Distribution Test Results 

Coneladon Coefficient R 0.974 

Lflllefbrs Test Statistic 0.11 

Ulliefbrs Critical (0.9) Value 0.052 

Data not Lognonnal at (0.1) SIgnMcance Level 

lren(aoc13) 

RawStattsdca 

Number of VaHd Observations 79 

Number of Distinct Observations 73 

Minimum 1150 

Maximum 190000 

Mean of Raw Data 23021 

Standard Deviation of Raw Data 32238 

Kstar 1.279 

Mean of Log Transformed Data 9.62 

Standard Deviation of Log Transformed Data 0.844 



Nannal DtaMbudon TaitRaautts 

Coirelation Coefficient R 0.693 

Ulllefors Test Statistic 0.^ 

Ulllelbrs Critical (0.9) Value 0.0906 

Data iwt ftoriiial at (0.1) StonMcance Level 

Gamma blalrUiutlon Test 

Conelatlon Coefficient R 0.867 
A.D Test StaUstIc 3.585 

M) Critical (0.9) Value 0.649 

K-S Test Statistic 0.184 
K-S cntical(0.9) Value 0 0941 

Data not Gamma asbibiitad at.(0.1) Sfigniflcanoe Laval 

Lognotinal [)ia>i1butidn Test Results 

Correlation Coefficient R 0.973 

LllllelbrsTest Statistic 0.107 

Ulllefors Critical (0.9) Value 0.0906 

Data rat Lognormal at (0.1) SlgnMcanoe Level 

Iron (liadtorclund) 

Raw Statistics 
Numlwr of Valid Otwervatipns 20 

Number of Distinct Observations 20 

Minimum 10500 

Maximum 132000 

Mean of Raw Data. 25775 

Standard Deviation of Raw Data 25715 

Kstar 2.403 

Mean of Log Transfbrmed Data 9.967 
Standard Deviation of Log Transformed Data 0.515 

Normal Diaiflbutlan Tost Rssulta 

Correlation Coeflidem R 0.638 

Shapiro Wilk Test Statistic 0.439 

Shapiro Wllk Critical (0;9) Value 0.92 

Ulllefors Test Statistic 0.342 

Ulllefors Critical (0.9) Value 0.18 

Data not Normal at (0.1) SfgnMcarrca Laval 

Gamma DIstrbiillon Test Rsaults 

Correlation Coeflidaht R 0.768 



A-D Test Statistic 2.323 

A-D Critical (0.9) Value 0.631 

K-S Test Statistic 0.277 

K-SCrttical(0.9) Value 0.179 

Data not Gaiimia DtaUIUitmi at (0.1) Slgnlflcance Laval 

Lognonnal DMilUitUjii Test Results 

Correlation Coefficient R 0.861 

Strapiro Wilk Test Statistic 0.77 

Shapiro WHk Critical (0.9) Value 0.92 
Ullielbrs Test Statistic 0.233 

Ullielbrs Critical (0.9) Value 0.18 
Oats not Lognonnal at (0.1) SignMcanoe Level 

Iran (s. SKposure area rsv) 

Raw! 

Number of Valid Observations 240 
Number of Missing Values 48 

Number of Distinct Observations 208 

Minimum 4250 

Maximum 397000 

Mean of Raw Data 39196 

Standard Deviation of Raw Data 44899 
Kstar 1.315 

Mean of Log Transformed Data 10.15 

Standard Deviation of Log Transfbnned Data 0.888 

Normal Dlsttibutlon Test Reauhs 

Correlation Coefficient R 0.808 
Ullielbrs Test Statistic 0.239 

Ullielbrs Critical (0.9) Value 0.052 

Data not Nonnal at (0.1) SignMcanoe Level 

Gamma ENstiibutlon Test Results 

Correlation Coefficient R 0.957 

A-D Test Statistic 5.643 

A-D Critical (0.9) Value 0.M9 

K-S Test Statistic 0.135 

K-S Critical(0.9) Value 0.0553 

Data not Gamma DIslilbuled at (0.1) StgnMcanoe Level 

Lognamel DIsli lbutluii Test Results 

Correlation Coefficient R 0.992 

Ullielbrs Test Statistic 0.074 



Lilliisfors Critical (0.9) Value 0.052 
Data not Lognonnal m (0.1) agiiHkanoe 

Lead(3oc13) 

RawStaUadca 
Numlw of Valid Obseirvatioins 79 

Number of Distinct Otservatlons 64 

Minimum 0.254 
Maximum 464 

Mean of Raw Data 41.63 

Stendard Deviatibn of Raw Data 81.85 
Kstar 0.653 

Mean of Log Transfbrmed Data 2.821 
Standard Deviation of Log Transformed Data 1.265 

Nornial DIstilbutton Test Raaite 

Coireiation Coeffldem R 0.679 

Uliiefors Test Statistic 0.342 

UlHefois Crib'cal (0.9) Value 0.0906 

Data not Nomial at (0.1) SIgnMcanoa Laval 

Gamma DMrtbiilton test Raaulta 

Correlation Coefficient R 0.92 

A-D Test Statistic 5.099 

A-D Critical (0.9) Value 0.668 

K-S Test Statistic 0.203 

K-SCritical(0.9) Value 0.096 
Data not Gamma Dfstifeulad at (0.1) Slgnlflcafioe Laval 

Lagnomial DIsirbution Teat Rawlts 

Correlation Coefficient R 0.969 
UiHefors Test Statistic 0.135 

Uliiefors Critical (0.9) Value 0.0906 
Data not Lognonnal at (0.1) S^jnlflcance Laval 

Lead (tadcground) 

Number of Valid Observations 20 

Number of Distinct Observations 20 

Minimum 9.7 

Mmmum 2230 
Mean of Raw Data 163.4 

Standard Deviation of Raw Data 492 

Kstar 0.409 



Mean of Log Transformed Data 3.629 

Standard Deviation of Log Transformed Data 1.375 

Nomal Dtatdbudon Test Results 

Conalatibn Coefficient R 0.55 

Shapiro Wiik Test Statistic 0.331 

Shapiro Wiik Qlticai (0.9) Value 0.92 

Uinefors Test Statistic 0.406 

Uifiefbrs Criticai (0.9) Value 0.18 

EMa not Normal at (0.1) Slgnlflcance Level 

Gamma Distribution Test Results 

Correlation Coeffidem R 0.846 
A-D Test Statistic 2.801 

A-D Criticai (0.9) Value 0.678 
K-S Test Statistic 0.279 

K-SCriticai(0.9) Value 0.189 

Data riot Gamma Diatributad at (0.1) Sigrrificanoe Lavei 

LoipioimN Diatribution Test Results 

Correlation Coefficient R 0.908 

Shapiro Wiik Test Statistic 0.83 

Shapiro Wiik Criticai (0.9) Value 0.92 
Uiflefors Test Statistic 0.18 

Uiiiefbrs Criticai (0.9) Value 0.18 

Data not Logncvmal at (0.1) Significance Levai 

Lead (s. exposure arse rev) 

RawStatlatics 

Number of Valid Observations 240 

Number of Missing Values 48 

Number of Distinct Obsenations 204 

Minimum 1.86 

Maximum 1330 

Meanof Raw Data 53.6 

Standard Deviation of Raw Data 109.6 

Kstar 0.732 

Mean of Log Transformed Data 3.169 

Standard Deviation of Log Transformed Data 1.194 

Narmai DMfoutlan Tast Results 

Correlation Coeffidem R 0.633 

Uiiiefbrs Test Statistic 0.318 

Uiiiefbrs Criticai (0.9) Value 0.052 



Data not Norinal at (0.1) apiMcanoe Laval 

Gamma bMtlbuUon Taal Raaulta 

Correlation Coaffldem R 0.8M 
A-DTastStatisttc 10.57 

A-D Critlcai (0;9) Value 0.665 
K-S Test Statistic 0:189 

K-« Ci1tical(0:9) Value 0.0563 

Data not Gamma DMilbutad at (0.1) Slgnlflcanca Laval 

Lognormtf Dtatttaitian Test Raautta 

Conation Coeflicient R 0.988 
Ulllelbrs Test Statistic 0.101 

Ulllefbre Critical (0.9) Value 0.052 

not Lognoimal at (0.1) SlgnHlcanca Level 

(aoc13) 

Numiier of Valid Otneivatiorts 79 

Number of Distinct Observations 77 

Minimum 234 
Maximum 7950 

Mean of Raw Data 1078 

Standard Deviation of Raw Data 1212 

Kstar 1.394 

Mean of LOg Translormed Data 6.598 

Standard Deviation Of Log Translbnned Data 0.817 

Nqmnal DMilbuflan Test Rasutts 

Conalatidn CoefRdent R 0.801 

yillelors T^ Statistic 0.276 

Ulllefbrs Critical (0.9) Value 0.0906 

Dala not Normal at (0.1) SlgnHlcanca Laval 

Gamma DMtlMonTaat Raaulta 

Conalation CoefRdent R 0.951 

ATD Test Statistic 3.757 

ArD Critical (0.9) Value 0.647 

K-S Test Statistic 0.193 

K-S Ci1tical(0.9) Value 0.0939 

Data not Gamma Dtatribulad at (p.1) SfgnHlcanca Laval 

Lognonnal DWilbuilon Teat RaauNa 




